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ABSTRACT 
This study investigated students’ experiences and teachers' hidden works when 
initiating an instructional technology project that aimed to reduce digital inequality in a 
remote aboriginal school in a developed Asian country. The chosen research site was a 
small school classified as “extremely remote” by the Ministry of Education in Taiwan. I 
intended to understand teachers’ hidden works through qualitative case study and 
participant research when attempting to bridge the existing digital divide at the school. 
The proposed main research questions were: What hidden work did teachers need to 
accomplish when implementing a technology reform? How did students and teachers 
experience the changes after learning and living with the XO laptops? How and in what 
way could a bridging-digital-divide project like OLPC live and survive in remote 
schools? 
A qualitative case study design was used in this investigation. Data were collected 
between June 2011 and Jan. 2012 and included classroom video/audio-taping, photos 
taken by students and myself, interviews, field notes, artifacts, documents, logs, and 
journals.  
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The findings indicated that remote school children had experienced barriers to 
access technology not only because of socioeconomic inequalities but also because of the 
ineffectiveness of policy tools that argued to close the divides. Deploying XO laptops in 
the school was an intelligent choice to bridge children’s digital inequalities; however, a 
complete support system was necessary for this to be truly effective. Otherwise, teachers 
needed to devote extra effort, the “hidden works,” in every dimension to cover the 
system’s insufficiency to make the project work. 
Students’ learning experiences were exciting during my fieldwork. Students showed 
engagement when learning with XOs and technical devices. The XOs became part of 
children’s lives in the schools and at home. Students also expressed progress in learning. 
However, due to conflicts in the school, the effectiveness was constrained and only a few 
teachers showed interest in teaching with the XOs.  
By reflecting and analyzing my fieldwork within the literature, I connected 
technology diffusion and social and cultural capital from a theoretical perspective into my 
discussion. Treating the “closing-divide” endeavor as a kind of technological diffusion, 
the change agents are the key actors that make the new technology accessible and 
acceptable. The required actions that the change agents are expected to accomplished are 
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similar to the hidden works that I demonstrated during the field study. In terms of social 
capital, my field study was not only an attempt to teach with the XO laptops, but also 
revealed a process that connected possible social relationships to transmit social capital to 
remote school children.  
My study suggests a collaborative action to close the digital divide in the field is 
necessary. For further studies, teamed researchers and long-term investigations are 
encouraged to advocate for the mission of bridging the digital divide.  
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Chapter 1: 
Introduction 
1.1  Significance of Research 
    Nowadays computer technologies are embedded into our daily lives and ubiquitous 
computing can no longer be resisted by schools (Lei, Conway, & Zhao, 2008). This 
digital age has created a new and younger generation called “digital natives, who are 
more technologically literate and more comfortable than the “digital immigrants”--the 
adults who may feel difficulties catching up with technical advancements as if learning a 
new language after growing up (Prensky, 2001). Such a phenomenon reverses the typical 
situations of learning because, in the digital world, adults need to catch up and be 
inclusive with technology in which youth are immersed (Peters, 2009). Nevertheless, 
there are still children, who may live in developing countries or remote districts not able 
to enjoy the benefits of learning with technology owing to the constraints of resource 
inequality. With fewer or no access to information and communication technology (ICT), 
they may be digitally isolated and hence suffer the consequences of social and intellectual 
exclusions (Mossberger, Kapaln, & Gilbert, 2008). This social and technological issue 
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has been widely understood as the “digital divide.”   
The significance of this study of an attempt to bridge digital inequalities in a remote 
school in Taiwan is multifold (Maxwell, 2005). At the personal level, it becomes a critical 
issue of my responsibility as an educational researcher and instructional technologist in 
my home country. Are there educational problems where I could really be of help? And 
what is the most rewarding calling to me as a teacher educator? I want to find a 
touchstone to these personal questions in this research project in which I work to bridge 
the digital divide with children and teachers.  
At the practical level, it is also important for remote schoolteachers who desire to 
devote themselves to the calling of closing inequalities, to collaborate with external 
resources, services, and volunteers via many efforts additional to their normal duties. 
Western and East Asian societies are currently enjoying the benefits of the latest 
technological advancements while the divides in other parts of the world are still 
deepening and widening (van Dijk, 2005). Moreover, these divides may still exist in the 
remote districts of those “modernized” societies. To support these 
technologically-disadvantaged areas, academic and political discourses have diversely 
addressed the problem. Actions of closing digital divides have also been implemented 
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both locally and globally. When the XO laptops I deployed in this research came to a 
remote school in a developed East Asian country, what happened and how did it facilitate 
children’s learning? With many interventions intended to address the problems of 
technology inequalities, including my own, more insights are necessary, for they do not 
solve the problem.
1
 This issue can be interesting because remote places in developed 
societies may be the next agenda for charity organizations like One Laptop Per Child 
(OLPC—the creators of the XO laptops). Contextual understanding is vital and the 
diversity within each context needs to be studied.  
At the intellectual level, once the resources for closing inequalities are available to 
remote schools, teachers become the critical actors, who allocate and maintain the 
equipment, design the curriculum, lead the learning activities, evaluate students’ 
outcomes, and make meanings about their instructional actions. However, the 
collaborative and individual efforts of teachers are frequently overlooked even though 
these “hidden” works are key to bringing the planned projects into reality. During the 
implementation process, what were these teachers’ additional/hidden works? Why were 
they so important? How did teachers face and deal with unanticipated phenomena and 
                                                 
1
 For example, one action was to establish computer classrooms in schools to provide student access to 
ICTs. However, as Papert (1996) pointed out 15 years ago, such treatment of computer literacy as a “school 
subject” does not cultivate students participation in the digital world for the lab does not become part of the 
students’ life experiences. 
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influences? How did the local context interact and react to the changes that teachers bring? 
How can teachers’ critical contributions be acknowledged, credited, and cherished 
through educational research? A holistic and in-depth case investigation may help others 
understand the issue of teachers’ hidden works when closing digital inequalities. 
1.2  Research Questions 
Questions or problems are the beginning point of a study, and they lead to 
clarification, decisions, and a line of action. To put this study in sequence, I ask the 
background research questions first: What conceptualizes the understanding and practice 
of the digital divide? In the era of one-to-one computing, what characterizes learning 
with handheld devices? If a closing-divide campaign is initiated, what lessons has the 
literature given us?  
Following from these questions, the following empirical questions emerged. To have 
a general idea of the digital inequality in a specific context, what were the barriers to 
“access” (with its multiple dimensions) to the technological world for the research site? 
What were the different roles of the remote elementary school in the specific community? 
Once a new project designed to address digital inequalities was planned and implemented, 
how did students and teachers experience the changes after learning and living with the 
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XO laptops? Towards achieving the richness of learning with technology, what hidden 
works did a teacher need to accomplish? Were there any conflicts or challenges when 
using technology in the classroom? More comprehensively, how did the ideal of the 
OLPC project align with teachers’ teaching beliefs and the remote school’s practices? 
And inspirationally, could a bridging-digital-divide campaign like this live and survive in 
remote schools? 
1.3  Method Overview 
This research project used data obtained through qualitative participant-observation, 
interview, and document analysis. To discover the experiences of teachers’ hidden works 
regarding their efforts towards closing digital inequalities, and the changes of remote 
elementary school students while learning with the XO laptops, this investigation 
followed the designs of a qualitative case study (Merriam, 2002; Stake, 1995; Yin, 2009). 
Case study methodology was appropriate for this inquiry, for it explores a bounded and 
particular system, and is intended to generate a holistic explanation, rather than to 
confirm or criticize pre-existing theoretical underpinnings. The research design is 
described in detail at Chapter 4, and is tabulated as a summary in Fig. 1.1. This research 
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project used data obtained through qualitative participant-observation, interview, and 
document analysis.  
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Fig. 1.1  Research Protocol 
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1.4  Organization of the Next Chapters 
The remainder of the dissertation is organized in the following fashion. Chapter 2 
reviews the four major concepts of the theoretical background for this study: Digital 
inequalities, the learning aspects of handheld devices, technological reform in schools 
and the ideas of “hidden works,” and the endeavor of the global One Laptop Per Child 
project. Chapter 3 addresses the context of the study, including a brief introduction to 
technology education in Taiwan, the declaration and reflection of my personal callings 
and desires as an educational technologist, and the background of the research site. 
Chapter 4 lays out the research design, data collection, analysis, report, limitations and 
delimitations. Chapter 5 explains my participation in the school. Chapter 6 describes the 
learning activities of the XOs and people’s reactions to teaching with the XOs. Chapter 7 
concludes the study from the proposed research questions and provides my suggestions 
for further research and practice, as well as reflections and recommendations concerning 
the literature, methodology, research activities, and analyses and interpretations. 
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Chapter 2: 
Literature Review 
In this section, I discuss literature and research that are related to my study. I begin 
with the concern of digital inequalities, interventions to bridge these inequalities, and the 
reconsideration of the concept of digital divides. Then, a sketch of the OLPC project and 
the reason why I considered it valuable to try in my research site is described. The 
potential, theory, practice, and research of handheld devices and mobile learning 
comprise the third part of the review since one-to-one computing has been the trend in 
instructional technology. Following the discussion of how technology reform interacts 
with schools and teachers, I note the warning that the hidden grammar of school should 
be taken into consideration when implementing any reform projects. Finally, the concept 
of under-documented “hidden works” of teachers and stakeholders in schools are 
discussed, and this provides one of the main lenses in my study. 
2.1  Digital Divide 
So far the phrase “digital divide” has earned popular acceptance and reaction, 
bringing well-meaning but incomplete attempts to solve such technology inequalities 
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(Valadez & Duran, 2007). Since how the concept is defined leads to how it will be solved, 
it is vital to trace how we have understood the digital divide. 
2.1.1 Documenting, understanding and defining the digital divide. The term 
“digital divide” refers to the 1995 and 1999 pioneer reports by National 
Telecommunications and Information Administrations (NTIA) of the U.S. Department of 
Commerce
2
. The 1995 (NTIA, 1995) report called public attention to the information 
“haves” and “have-nots.” The 1999 report “Falling through the Net: Defining the Digital 
Divide” (NTIA, 1999) first formally articulated the term. To serve the role of policy 
advising, the NTIA’s four reports (1995, 1998, 1999, and 2000) are clearly in a political 
sense (however ambiguously in an academic or scholarly sense) mapping out the problem 
of the digital divide by indicating people with or without access to new technologies. In 
the 2000 report, NTIA (2000) defined the digital divide as “inequities of access to 
technology based on factors of income, education, race, and ethnicity.” In these 
documents, three major threads were uncovered (Hawkins, 2005). First, the NITA reports 
defined the digital divide in terms of physical access. Second, geographic location 
determined users’ opportunity of access. Third, economic conditions enabled connection. 
                                                 
2
 Interestingly, it was not defined as what we current imagine before NTIA’s published reports. One of the 
interesting usages of digital divide was in describing the racially discriminatatory employment conditions 
in Silicon Valley (other expressions can be found at Gunkel (2003)). 
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The report argued that if a person had no access to information and communication 
technology (ICT), s/he may be digitally isolated and hence suffer from economic 
disadvantages such as limited economic mobility (Mossberger, Kapaln, & Gilbert, 2008). 
Such consequences justified the necessity of narrowing the “gap” by increasing the 
access of digital media to more people. Hence, these policy reports suggested that ICT 
should be shifted from “universal service” to “universal access” (Stevenson, 2009). Put 
differently, providing services in the public domain was no longer a plausible way to 
address inequalities, rather serving connections to households and individuals was 
recognized as necessary.  
Here, the potential consequences or stakes of the digital divide are discussed mainly 
for three assertions: (1) everyone should keep pace with “epoch-defining” technological 
progress; (2) governments should foster an individual’s as well as a nation’s economic 
competences; and (3) equal distribution of resources and opportunities should occur for 
all to ensure social inclusion. van Dijk (2005, p.166) stated his position toward the digital 
divide by combining the last two arguments as “equal opportunities achieved by the 
distribution of particular resources and participation.” Such participation includes but is 
not limited to: the economy (labor market and business), education, social relations 
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(networking), public and private space (mobility), culture, politics and, the official 
institutions of society (citizenship with entitlements) (p.167). Considering that the 
traditional means of media and communication are not sufficient for full participation in 
society, the use of new ICT is inevitable (van Dijk, 2005). 
2.1.2 Stances on digital divide. Facing the trend towards ubiquitous technology, the 
phenomenon of “one-to-one computing” is widespread in developed countries (Lei, 
Conway, Zhao, 2008). In their book of “The Digital Pencil” (Lei, Conway, Zhao, 2008), 
the authors stated six diverse arguments concerning attitudes to ubiquitous technology (p. 
20)  
• Do not become left behind in the trend (fear argument) 
• Via the new technology we will have better tools, better schools, and better 
children (hope argument) 
• Learn everywhere via ubiquitous technology (simple access argument) 
• New technology emerges--new learning and new literacies (sophisticated 
argument) 
• Be fair in promoting access to computing (equity argument) 
• New technologies are beautiful and rugged (aesthetic and durability argument).  
These mindsets concerning how we treat new technologies also shape perspectives 
towards digital inequalities. According to van Dijk and Hacker’s (2000) analysis, social 
and political figures mainly take four different attitudes when interpreting the digital 
divides. These are (p.10~18): 
1. Denial of the existence of a digital divide: Some of the population always enjoys 
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the new technology ahead of others. Those who get it first pay for the innovation, 
and then the price is always forced to drop into a popular, affordable level. Those 
who did not have access did not because they did not need or want the 
technology at that moment. 
2. Acceptance of some present divides and claims that they will soon disappear: 
The market is performing its duties and the problem is just a short-term 
phenomenon. Here there are divides but later adopters will enjoy cheaper prices 
so the duration of divides may not be long. 
3. Emphasis on digital divides which are grown on top of old inequalities of 
income, education, age, gender, race and geographical location: The core 
problems are social and economic inequality and digital inequality is another 
phenomenon among many inequities. 
4. Differentiation between divides with some decreasing while others growing: The 
digital world is complicated and dynamic. This stance is critical of the former 
three aspects arguing the first and second aspects use a hardware orientation but 
overlook the character that digital divide is a relative difference. The third 
neglected the possible change which technology can reverse. 
van Dijk and Hacker’s (2000) first two attitudes became apparent and acknowledged in 
North America and Western Europe. Then, Hawkins and Oblinger (2006) observed that 
after rapid diffusion of technology in developed countries, advocates and politicians 
easily celebrated their “success.” For example, the Bush administration in the United 
States cancelled stimulating funds after the “success” of bridging gaps. In such an 
atmosphere, van Dijk (2005, p. 2) commented that: 
In most parts of the world, it [digital divide] is still widening. The gap between 
developed and developing countries is extremely wide, and it is growing. Even in 
the most developed high-tech societies, where the division in physical access has 
stopped broadening, about one quarter, or even one third, of the population has no 
access to computers and the Internet…… the digital divide is deepening where it has 
stopped widening.  
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    In van Dijk’s view, one reason why some people took such naïve attitudes towards 
digital divides is because the term itself misled stakeholders to a narrower understanding 
and interpretation of the phenomenon only to physical access. Hence he argued that the 
concepts of digital divides can be maintained in the discussions of information inequality, 
but the content of the construct, “access,” needs to be reframed. 
2.1.3 Measuring digital divides. The way the concept of digital inequalities is 
articulated determines how such divides are measured and the measurement shapes our 
understanding about digital inequalities and leads to our actions. In light of Williams and 
Akalimat’s (2002) review, access (by ownership) and usage are the frequent measures of 
the digital divide. For instance, individual internet usage at home/workplace/public site, 
PC/laptop ownership, and internet subscription by household, are commonly used 
indicators. The Global Information Infrastructure Commission in 2001 conducted a 
survey and concluded seven critical factors that had impact on the digital divide: culture, 
language, poverty, infrastructure, bureaucracy, corruption, and protectionism (Tiene, 
2002). More systematically, the World Summit on the Information Society (WSIS, 2007) 
held by the United Nations developed a detailed Digital Opportunity Index (DOI) which 
consisted of 11 indicators covering the dimensions of Opportunity (population covered by 
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mobile phone, internet access tariff, mobile phone access tariff), Infrastructure 
(telephone-line, computer, internet access, cellular subscriber, internet subscriber), and 
Utilization (use the internet, broadband subscriber, mobile broadband subscriber). The 
results showed that South Korea, Japan, Denmark, Iceland, Singapore, Netherlands, 
Taiwan, Hong Kong, Sweden, and U.K. are ranked the highest 10 countries in DOI while 
Niger, Chad, Myanmar, Guinea-Bissau, Eritrea, Congo, Malawi, Central Africa, Burundi, 
Ethiopia are nations in the lowest 10
th
 DOI in the world. Another business paper took 
social and governmental support, affordability, infrastructure, accessibility, and 
sociodemographic factors as indices to digital divides (Barzilai-Nahon, 2006). van Dijk 
(2005) admitted that the statistical and survey data about access and usage by 
demographic categories are “overwhelming,” but few of them are reliable. Recently, the 
“Internet Use in the United States: October, 2009”3 reported that the percentage of 
internet use in each American household reached 68.7%, while individuals in American 
households with internet access reached 73.5%. These statistics provide a typical but 
superficial example of statistical description of digital divides, from which readers may 
easily obtain simple but misleading impression about the divides.  
What is the relationship between the cause of divide, the divide itself, and its 
                                                 
3
 http://www.census.gov/population/www/socdemo/computer/2009.html  
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consequences? Although academic communities conducted tons of studies, the 
phenomenon and causation of the digital divide remains complicated. Based on 
longitudinal and cross-national results, van Dijk (2005) concluded that the divides 
appeared among groups (male/female, majority/minority, younger/elder, rich/poor, etc.) 
who are almost the same across countries, especially when physical access and 
operational skills are in discussion. Moreover, the divides are raised by many kinds of 
resource inequality (structural, economic, educational, sociocultural, and political). When 
the gaps of these resource differentials expand (or diminish) then the digital divides are 
enlarged (or reduced). In brief, van Dijk (2005) questioned how advancements of 
technology lead to the changes of fundamental condition.  
Although those findings enrich our understanding about the divides, the operational 
definitions of access and usage remain unclear-- even the easiest observable physical 
access (van Dijk, 2005), which makes comparison across time and space is problematic.
4
 
                                                 
4
 For example, Richard Stallman, the founder of the Free Software Foundation, always describes the 
critical problems enlarging the gaps as artificial barriers of sharing information, especially non-free, 
harmfully restrictive proprietary software (Stevenson, 2009). It is clear that lower prices in hardware helps 
close physical divides but neither software or service prices are likely to decline (van Dijk, 2005). 
Additionally, Light (2001) also criticized that the digital divide was addressed as a technical issue rather 
than a reflection of a broader social problem. Finally, Hawkins (2005) mentioned that information literacy 
and content should not be overlooked in these discussions. 
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For instance, having a 28k bits dial-up modem could be qualified as “connected” in the 
1990s U. S., nevertheless the same bandwidth cannot be justified as “connected” twenty 
years later. However, a dial-up modem in 2010 is better than nothing in developing 
countries. Pick and Azari (2008) contended that such personal-based measures as 
household or individual ownership that are proper in developed countries are instead 
improper in developing countries, for people there mainly rely on public access like 
digital libraries or community centers (e.g. Parvathamma, 2003). Those methodological 
weaknesses suggest extra caution when interpreting these reports. 
2.1.4 Access inequalities in multiple dimensions. Access is the core concept when 
we mention digital inequalities. van Dijk (2005) emphasized that having computers and 
internet connections does not automatically warrant people to enjoy all digital benefits. 
However, a uni-dimensional view of describing the digital divide is still applied as the 
major framework in some empirical studies (e.g. Jackson et. al., 2007). For example 
Andy Carvin (2006), a coordinator of the Digital Divide Network, argued that the 
competitiveness of the U.S. was left behind because other countries were deploying 
ubiquitous broadband access. By looking back to the four NTIA reports, Stevenson (2009, 
pp.10-11) uncovered problematic assumptions around their discourses. First, the “gap” 
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rhetoric echoed American values about equity of opportunity. Second, the narratives 
promised that the new technologies would generate benefits such as high-paying jobs 
while laying the shortcomings on the “have-nots.” Third, policy statements indicated that 
the digital divide is quantifiable, easily measured, and can be directly fixed. Fourth, the 
problem can be solved in the unit of each household/individual, rather than entire social 
structures. It is obvious that NTIA’s arguments were loose and ill-considered.  
By Hawkins’s (2005) analysis, the physical access-based digital divide discourse 
soon motivated many policy initiatives but quickly found that the concept of “access” 
needed to be expanded. Natriello (2001) of Columbia University also brought up that we 
should turn our focus from access - the first digital divide, to computer use and skills - the 
second digital divide. Therefore, the understanding of “access” should be expanded in a 
more holistic manner. van Dijk (2005) suggested that access is successive and can be 
described in four sequential sections: Motivational, material, skills, and usage access. 
Motivational access means the degree of willingness to be attracted by the ICT, since 
some people are the “want-nots,” not “have-nots.” Material access indicates a necessary 
condition that appropriate devices and infrastructure can be provided and be affordable, 
as well as related supporting resources be present. These include knowing how to select 
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proper hardware and software, or enjoying a decent household income. Skill access 
describes the user readiness of digital literacy like searching and evaluating information. 
Usage access argues that the actual use of time and content should be considered 
seriously. Therefore, easy to approach, easy to use, decent cognitive challenges, and 
cultural and language friendly content are critical to enable access to technology.  
In van Dijk’s (2005) relative framework, access issues are interrelated with external 
contexts (e.g. the resources a person or nation can obtain). These factors determine the 
quantity and quality of a subjects’ access to technology. Under this circumstance, the 
abilities of social, cultural, educational, or even political participation are also involved. 
Therefore, he claimed that personal/positional inequalities and distribution of resources 
are the causes of access to ICT, and they are mediated by the characteristics of ICT. The 
overall inequalities of digital technologies determine people’s social participation.5 The 
participation (or exclusion), then, reinforces personal/positional inequalities and 
distribution of resources (pp.14-15).   
2.1.5 Everlasting disputes. The existence of the digital divide has become a 
contested political issue as research and statistics are “freely selected and judged 
                                                 
5
 For instance, when I participated in LIS 451 service learning course in East St. Louis, a community 
leader mentioned that local youth have to be connected otherwise they were not able even to apply for a job 
in fast food restaurants, because most of these only accept online applications. This situation was similar to 
what Mossberger, Kapaln, and Gilbert (2008) talked described. 
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according to one’s own interest and political will” (van Dijk & Hacker, 2000). Some 
people agree the existence of the digital divide is a social problem while others simply 
deny it. Some researchers argue the problems of digital inequalities are diminishing 
rapidly (James, 2007); while others claim that some inequalities are getting closer to 
closing although, at the same time, deepening (van Dijk, 2005). Some claim that a 
“universal service” of ICT should be distributed as a necessity; others question the 
uniqueness of ICT in comparison with other technologies such as televisions or 
automobiles which did not spread equally in many societies (Light, 2001). Some public 
discourses, like the OLPC project team, are committed to the romantic belief that laptop 
computers will make the world better (Luyt, 2008), while others suspect that the solution 
can be simple and linear and “closing one gap would close another” (Light, 2005, p. 715). 
More questions are raised as bridging the digital divide is not purely spoken of for social 
justice purposes but with the backdrop of computer industries’ self-serving interests. 
Some advocates call upon the governmental intervention to actively resolve the problem, 
but others choose a “wait-and-see” approach since they believe that the divide will be 
closed by market force, like the roll-out of radios and televisions in the past (van Dijk & 
Hacker, 2000). The debates go on. 
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    In addition to those wars of rhetoric, some academic discourses would try to escape 
from the disputes of the digital divide, but acknowledge other comparatively 
comprehensive concepts such as a “second digital divide” (e.g. Natriello, 2001), digital 
“divides” as plural (e.g. Barzilai-Nahon, 2006), digital (in)equity/(in)equality (e.g. 
Delgado, 2003), or digital “opportunity” (Kuttan & Peters, 2003) . Others keep this 
widely used term but call for “rethinking,” “going beyond,” or “redefining” (e.g. 
Burbules, Callister, & Taaffe, 2006; DiMaggio & Hargittai, 2001; Gunkel, 2003; Hawkins, 
2005; Light, 2001; Valadez & Duran, 2007) the literal meaning of a digital divide.  
2.2  Bridging the Divides: Actions toward Equitable Access 
2.2.1 Rethinking digital divides. Many scholars have appealed to reconsider the 
widely-used but ambiguous term “digital divide” because of its imperfections (e.g. 
Gunkel, 2003; James, 2007; Light, 2001; Stevenson, 2009; van Dijk, 2000). Burbules, 
Callister, and Taaffe (2006) reviewed the literature discussions concerning digital 
inequities, and argued that there are six significant limitations when using “digital 
divide.” These fundamental problems are (p.96):  
(1) the dyadic and unidimensional character of the “divide” metaphor; (2) the 
prioritizing of “technical access” over the many other crucial dimensions of access; 
(3) the distributive model of thinking about issues of online equality and inequality; 
(4) the reliance on a constrained sense of “use” as the basis for thinking about what 
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online participation means; (5) the presumption that online “access” is a simple and 
unambiguous good ; and (6) the lack of a global perspective.  
   Actually, Burbules et al. were not attempting to attack the endeavors towards bridging 
the divides, they wanted to provide insightful reflections on rethinking and redefining the 
meaning of the “divides,” as well as clarifying what aspects we have addressed and what 
needs more effort. For example, the E-rate administered by the Clinton administration not 
only overlooked the multi-dimensional nature of the digital divide, but also took physical 
access as the only issue to be addressed. van Dijk (2005) also criticized that policy 
makers and technicians still hold misconceptions that the digital divide was comprised of 
solely technological issues and physical access problems.  
    Another thing that Burbules et al. warmed of is the existence of side-effects when 
“well-intended distributive policies” are initiated. Bringing technology to less-fortunate 
groups also implies the invasion of commercial activities such as online advertising and 
purchasing, or even identity theft. More seriously, “helping” the developing countries or 
rural areas of developed countries connect to ICT may result in “brain drain,” where the 
best and brightest people will be pumped out to big cities or even the developed world.
6
 
These situations indicate that ICT can be a double-edged sword which may harm the 
                                                 
6
 Delgado (2003) noted an example that the implementation of digital equity had conflicts with Native 
American’s culture and philosophy. 
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underdeveloped region; such an unintended consequence should be carefully examined 
and managed. For the interests of conducting research to contribute to digital divides, 
DiMaggio and Hargittai (2001) recommended four directions for further researchers:  
1. Expand the focus of research on digital divide to a broader scope of digital 
inequality. 
2. Developing and testing models of describing the process of divides. 
3. Evaluate the returns of technology use for different subgroups. 
4. More individual-level research such as observational designs to understand user 
behaviors. 
    Those considerations showed that digital inequality is far more than a technological 
problem; hence an exclusive technological solution may not work well. Burbules et al. 
suggested that we need to deliberate this issue in a networked sense because the causes of 
the divides are interdependent. Also we need to be aware of the ignorance and 
over-optimism of technological determinism. 
2.2.2 Actions toward equitable access.  More important tasks for narrowing 
digital divides are the prevention of structural inequalities in skills and usage when ICT 
becomes woven into everyday life (van Dijk & Hacker, 2000), and becoming clear about 
“what we are providing access to” (Burbules, Callister, & Taaffe, 2006, p. 90) in terms of 
unintended consequences. Based on different aspects, various actions and agendas were 
proposed and implemented. Generally these actions can be categorized into three 
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directions: Let the market fix the problem; ask for governmental intervention; and 
encourage philanthropy and community actions (Kuttan & Peters, 2003). For 
governmental intervention, OECD (2000) synthesized several national strategic plans 
from member countries such as Portugal, U.K., U.S., Japan, and Finland, which targeted 
strengthening labor qualities by promoting their citizens’ ICT use. van Dijk (2005) 
observed interventions addressing digital divides in different regions and found that, 
interestingly, the policies in the different places were similar even though the contexts 
were different. He commented that (p.191): 
There is a widespread belief that the market will solve most access problems, 
making digital technology cheaper, more powerful, and easy to use. The primary - 
and often the only - way to introduce the technology to users is to organize special 
courses and guidance so that they can learn the operational skills required. Social 
and contextual aspects are very much neglected, and differential usage is most often 
considered a matter of individual responsibility.  
van Dijk summarizes, although the European Union played a bigger role in policy talks 
concerning digital divides, both the United States and EU did few governmental 
interventions and left markets and communities to react individually. In East Asian 
countries, governments have addressed digital divide issues with nationwide plans. These 
countries adopted a rationale that the increased production in ICT industries’ will allow 
their populations to enjoy cheaper hardware and hence develop digital skills. van Dijk 
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(2005) observed that this technological push occurred in industries and higher education 
sectors but not in k-12 education
7
. Language barriers were another vital challenge that 
Asian countries were working on
8
. Moreover, he found that the inequalities between 
urban and rural areas in the third world were growing and resource shortages such as 
electricity caused those countries more difficulty not only in supporting technology 
diffusion from within but also in catching up with developed countries. It is obvious that 
the digital divides will not automatically narrow by themselves. Hence, cross-national 
public-private partnerships are needed. Warschauer, Knobel, and Stone (2004) also 
pointed out that the use and skill gaps are largely due to broader social injustices 
therefore a multiple-pronged approach is needed.  
    Grounded in the strategic suggestions, van Dijk (2005) illustrated 26 policy 
instruments with targets to motivational, material, usage, and skill accesses (pp. 205- 
217). In the beginning of his suggestions, he mentioned that contextual inequalities 
should also be addressed and dealt with for policy instruments to take better effect. For 
example, in low-SES schools higher numbers of well-trained and experienced teachers 
                                                 
7
 His observation was mainly based on Korea and China, but Taiwan was not the case. In 1990, the 
Ministry of Education in Taiwan established the free Taiwan Academic Network (TANet) for higher 
education institutions and quickly connected all k-12 schools in 1999.  
8
 The reason is that, most Asian languages use non-Roman characters. The difficulties to localize the ICTs 
from keyboard to content consume more efforts than languages based on Roman characters. Therefore, 
K-12 schools found it harder to enjoy the benefits of technological “mass productions.” 
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and staff are needed, and teachers need to turn their attention away from mastering 
software to broader information literacy (Warschauer, Knobel, & Stone, 2004). Other 
than deploy hardware, software and connectivity, van Dijk put additional emphasis on 
skilled educators and educational software, high quality and cultural/language relevant 
contents, to encourage learning with technologies. In addition to his 26 instruments, 
opportunities for learners to create their own digital contents can also be included in the 
Web 2.0 era.  
    Based on these reflections and the conceptual elaborations from scholars, the 
“bridging gaps” projects nowadays have evolved. Now educational ICT programs take 
into account students’ motivation, learning skills, collaborations, learners’ extensions, 
engagement, and so forth instead of only connecting children to the internet (Lei, Conway, 
& Zhao, 2008, pp.231-235). This is remarkable progress.   
2.2.3 Bridging the divides: distinct approaches compared. Policy makers and 
stakeholders are always concerned with the sustainability and potential of any social 
improvement project. It is the same when selecting a project that will bridge digital 
divides. Streicher-Porte, Marthaler, Boni, Schluep, Camacho, and Hilty (2009, p. 3499) 
emphasized that the “constant support, continuous staff training and local involvement 
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are crucial if ICT tools are to be effectively integrated into education programs.” Hence, 
the question--how to choose a suitable device for schools in developing countries since 
there are not only constraints of resources but also rapidly evolved technology? Here I 
compare three major solutions to bridge digital divides in schools-- Local refurbishment, 
handheld devices, and open-ended approaches by evaluating their appropriateness in 
school setting.  
2.2.3.1 Local refurbishment approach. Local refurbishment aims at recycling 
donated used computers, fixes them to a workable condition, and then deploys them to 
schools. For example, Columbia receives local and international donations of used 
computers in five refurbishment centers where the hardware are maintained, broken parts 
are replaced, and workable software applications are installed such as Windows 95 or 
Office 97 (Streicher-Porte, Marthaler, Boni, Schluep, Camacho, & Hilty, 2009). The 
benefit of refurbishment is that more social externality can be achieved simultaneously, 
such as creating repairmen jobs, reviving local economy, and lowering the purchasing 
costs. However, weaknesses cannot be ignored. For example, the out-dated machine may 
not have proper computation capabilities and require repeated repairs. Meanwhile, old 
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computers tend to consume more electricity
9
 and developing countries may not have an 
affordable recycling system to handle these end-of-life computers, which are always toxic. 
Further, up-to-date software may no longer be compatible with old machines while 
children need to learn the most up-to-date software and skills (Hawkins & Oblinger, 
2006). 
2.2.3.2 Marketed handheld devices approach. Marketed wireless handhelds like 
PDAs, smart phones, Blackberries, or iPads can be one of the most popular solutions to 
digital inequalities given their small size, portability and comparatively cheaper hardware 
than laptop or desktop computers (Lei, Conway, & Zhao, 2008). Additionally, the 
diffusion of mobile devices is much faster than computers in developing countries (van 
Dijk, 2005). It is easier to bridge the divide with this emergent trend. However, handheld 
devices are designed for specific functions and are not well customized in extreme 
weather such as in high mountains, humid tropical zones, or boiling deserts. In addition, 
the functions attached to these handheld devices are “locked” for specific and commercial 
purposes; therefore, Verizon or Apple (for example) will not authorize use for other 
purposes. Moreover, since handheld devices are not designed for learning, learners would 
                                                 
9
 A typical desktop with CRT takes 150-200 Watts per hour. But an XO laptop takes only 2 Watts per 
hour. 
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not retrieve all compatible content, functions, and applications they need. Wang, Wu, and 
Wang (2009) enumerated the weaknesses of handheld devices (p.93): 
(1) small screens and small multifunction key pads;  
(2) less computational power, limited memory and disk capacity;  
(3) shorter battery life;  
(4) complicated text input mechanisms;  
(5) higher risk of data storage and transaction errors;  
(6) lower display resolution;  
(7) less surfability;  
(8) unfriendly user-interfaces; and  
(9) graphical limitations. 
 
Further, the running costs such as maintenance, connection service fees,
10
 and 
upgrading costs can be extremely high (Lei, Conway, Zhao, 2008). Another risk is those 
children who use these devices are getting used to dominant technology such as current 
Graphical User Interface (GUI). This brings the more essential and serious question: The 
school system that adopts popular handheld devices will soon be kidnapped by the 
business logic of over-consumption. Negroponte used an excellent metaphor that if we 
deploy these market-driven technological products from the developed countries, children 
are getting fancy tools like a “…… SUV, where more fuel is used to move the car than 
the person. Every laptop was an SUV. These kids are holding SUVs” (OLPCTalks, 2009). 
Inevitably, all technological products require continuing updates for their software and 
                                                 
10
 Even “free” service may include long-term service agreements, or even privacy selling like Facebook. 
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hardware yet most users do not know if they really need to upgrade. When the out-dated 
products need to be recycled or thrown away, the toxic parts immediately become 
environmental hazards, as discussed before. 
    2.2.3.3 Open-ended approach. An open-ended approach may gauge the weakness of 
the former two approaches in bridging divides. Take the XO laptops from One Laptop Per 
Child Foundation (OLPC) as an example; the first advantage of the XO is that the laptop 
is developed with innovations such as-- children-centered, sunlight-readable, rugged, and 
environmental friendliness. The OLPC project team certainly led the breakthrough in the 
netbook manufacturing, while keeping the XO in a low price.
11
 Moreover, the developers 
maintain the design philosophy of “showing a good understanding of what was needed in 
developing countries” (Kraemer, Dedrick, & Sharma, 2009, p.70), as mentioned before. 
Furthermore, the use of XO is open-ended, in Negroponte’s words, a “Trojan Horse” 
(Luyt, 2008). He explained that, school teachers may treat the XO as an office-skill drill 
machine; government officials may consider it an e-book which substitutes for printed 
textbooks; and kids may see it as a social gadget. However, the XO itself is a 
full-functioning computer for general purposes even though it looks like a toy. That is, 
                                                 
11
 Another practical benefit from the design of XO is that, since most adults consider the XO too small, 
slow, and useless, there is no demand for second-hand transactions. Therefore children do not need to 
worry about their laptop being stolen or even sold by family members. Obviously the risks of deploying 
iPads or cell phones are significantly higher. 
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the possibilities of learning with this laptop are not restricted or even controlled in any 
sense. Students will be able to learn programming languages like Python or C++, setup a 
web server using Apache, play e-editing and e-publishing via all kinds of open source 
software like Open Office. The creativity of children are cherished and appreciated in 
such an open-ended approach. Nevertheless, the openness cannot be achieved by XO 
itself, well-trained teachers or community volunteers with good attitudes toward XO are 
also needed to support the openness vision. 
2.2.4 Concluding Reflections. Nowadays computer technologies have become 
embedded into our daily lives and ubiquitous computing can no longer be resisted by 
schools (Lei, Conway, & Zhao, 2008). Initially the rise of the concept “digital divide” 
mainly originated from political interests and many actions took place based on the desire 
to close the gaps. The academic community, however, critiqued and reframed the 
construct and its holistic scope. According to the discussions above, the digital divides 
are rooted in a deeper and more complex social inequity. The background differences, 
such as income, race, gender, geographical region, and education level between 
individuals or countries become significant predictors of the divides. Such divides greatly 
impact people’s social inclusion and participation. The attempts of reducing gaps should 
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take these dimensions under deliberation.  
2.3  Handheld Devices and Learning 
2.3.1 The emergence of handheld devices in education. The fast development and 
ubiquity of mobile computing changes how people live, work, and learn. Over the last 
decade, computing technology has evolved “from an innovation reserved for a few to an 
appliance accessible to and used by many” (Lei, Conway, & Zhao, 2008, p.10). The 
handheld devices have become a normalized technology and they can no longer be 
ignored by the education system. Such technological advancement is also recognized as 
the “next milestone of educational technology” (Peng, Su, Chou, & Tsai, 2009). However, 
computers were not designed for a face-to-face conversational setting like classroom 
learning when they were introduced. At that time, mobile technology such as digital 
clickers were only treated as an aid to traditional large lecture and seminar classrooms 
(Zurita & Nussbaum, 2007). Moreover, early studies indicated that handheld devices 
were initially an agent for personal information management rather than an educational 
tool in colleges (Jones, 2004), and were originally used in professional workplaces such 
as business, journalism, and medical care (MacAllister, 2001); then these devices 
popularized quickly and eventually they were available to all in a short period of time. 
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Tatar, Roschelle, Vahey, and Penuel (2003) constructed an interesting table (2.3) that 
compares the benefit of effective classroom learning versus mobile learning (m-learning) 
when handheld devices were first introduced in traditional classrooms: 
Table 2.1 Early comparative features of m-learning and classroom learning  
 
Feature m-learning Classroom learning 
Paradigm Lecture, seminar Hands-on projects, 
collaborative groups 
Use of medium Media designed to deliver 
information 
Tools designed to support 
inquiry 
Student input Writing free-form text Constructing graphs, 
animations, questions 
Communication Mostly online discussion with 
little support from shared 
nontextual referents 
Face-to-face discussion 
supported by shared attention 
to data, drawings, graphs, and 
text 
Note: From “Handhelds go to school: Lessons learned,” by D. Tatar, J. Roschelle, P. 
Vahey, and W. R. Penuel, 2003, IEEE Computer, 36(9), p.31. Copyright 2003 by IEEE. 
 
    Most readers today are likely to consider the descriptions of Tatar et al.’s “classroom 
learning” in Table 2.1 and mobile learning columns, and comment that their early 
observations were far away from the reality we experience today. However, this table 
clearly infers that successful learning and teaching hinge on the correct appropriation 
between technology and learners. They also suggested that instructors should consider 
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students’ “minds-on” before “hands-on” when designing learning activities (p. 33).  
Nowadays, from adults to young children, people use all sorts of handheld devices, 
including laptops, console video games, digital cameras, global positioning system (GPS), 
handhelds like PDAs and cell phones, e-readers such as Kindle or iPad, e-toys and robots, 
even physically active games like Wii, XBOX, Play Station, dancing pads, and so on. 
Handheld devices provide users mobility, flexibility, and instant access to digital media 
and information. Pachler et al. (2010) synthesized five opportunities of m-learning: 
“Encourage anywhere, anytime learning, reach underserved children, improve 21st 
century social interactions, fit with learning environment, and enable a personalized 
learning experience,” and five challenges: “Cognitive negative aspects of m-learning 
such as distractions, incapable cultural norms and attitudes, lack of solid mobile learning 
theory, differentiated access and technology, and limiting physical attributes (p. 9).”  
Past literature might criticize that the web-based e-learning lacks face-to-face 
interactions and cannot establish real learning communities. However, owing to radical 
advancement of mobile and wireless technology, people start to communicate and learn 
via various handheld devices instead of tying themselves in front of desktop computers. 
Such technological changes enable learners to experience and solve problems in a real 
 
35 
context. For Pachler et al., the defined characters of m-learning did not intend to 
represent a new kind of learning, but to provide various qualified aspects of authentic 
learning. They stated that: 
Mobile learning - as we understand it - is not about delivering content to mobile 
devices but, instead, about the processes of coming to know and being able to 
operate successfully in, and across, new and ever changing contexts and learning 
spaces. And, it is about understanding and knowing how to utilize our everyday 
life-worlds as learning spaces. Therefore, in case it needs to be stated explicitly, for 
us mobile learning is not primarily about technology. (p.6)  
Therefore, the mobility cannot only be found in technology, but are also observed in a 
mobilized learner. Indeed, a collaborative learning project can be realized without 
handheld devices (Zurita & Nussbaum, 2003). However, handheld devices enable more 
possibilities and make collaborative learning processes run more smoothly. Therefore, the 
real key of learning is the utilization of the collaboration project and the chosen device.  
    After framing the character of learning through handheld devices, the second 
question is to clarify what counts as a “mobile device.” For Pachler et al., the laptop was 
laid outside of their discussions, but Lei et al. included laptops (especially netbooks) in 
the discussions since newer laptops and netbooks are well-qualified by the criteria of 
portability and ubiquity. In my viewpoint, I chose the stance of Lei et al. (2008) because 
portability and ubiquity are major characteristics of contemporary personal digital 
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devices. Further, in their field studies across countries, the uses of netbooks in schools 
were more popular, sustainable, and successful than the use of PDAs (pp. 114-116). 
Notably, netbooks or light-weight tablet PCs have advantages over the limitations of 
handheld devices mentioned by Wang, Wu, and Wang (2009), but still retain the benefits 
of those handheld devices. 
2.3.2 A scope of mapping m-learning research. Pachler et al. (2010) mapped the 
research on mobile learning in three temporal phases: Focus on devices, focus on learning 
outside the classroom, and focus on the mobility of learners. Koole (2009) reviewed the 
literature on mobile learning and proposed a “Framework for the Rational Analysis of 
Mobile Education (FRAME)” model, which is a collective and comprehensive model for 
better describing m-learning literature in multiple categories. The FRAME model is 
represented by three inter-related aspects (circles): Device (D), learner (L), and social (S), 
where these circles live in the greater information context. The overlapping parts contain 
attributes that belong to both aspects. The dual-overlapped parts are: Device usability 
(DL), interaction learning (LS), and social technology (DS). And the center part that 
includes all aspects is the ideal research for mobile learning (DLS), which holistically 
considers a learning setting (see figure 1, for the detailed definition, see p. 27-40). 
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Fig. 2.1  The FRAME Model 
Note: From “A model for framing mobile learning,” by M. L. Koole, 2009, In M. Ally 
(ed.), Mobile learning: Transforming the delivery of education and training, p. 27. 
Copyright 2009 by the Athabasca University Press.  
 
 2.3.2.1 Device aspect. The research of m-learning devices focused on hardware 
specifications, like physical appearances, input, output, storage, and retrieval functions. 
Some front end research aimed at the affordances of handheld devices (Churchill, 
Kennedy, Flint, & Cotton, 2010), others would like to test the back end of mobile 
learning platform (e.g. Sung, Gips, Gagle, Madan, Canell, Fevaul, & et al., 2005). Some 
provided the industrial standards and to-date communication protocols to understand the 
potential of handheld devices in classrooms (Motiwalla, 2007). 
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     Some more research was conducted by controlled experimental design. 
Researchers provided one or several learning tasks to two student-cohorts: one with 
handheld devices and another with traditional means like paper and pencil, or popular 
desktop computers. Mostly quantitative achievement scales measured the research 
outcomes. For example, Wu and Zhang (2010) compared fourth graders’ English learning 
and fifth graders’ math fractions and revealed the handheld devices are positive learning 
technologies in elementary schools. Roschelle, Rafanan, Bhanot, Estrella, Penuel, 
Nussbaum and Claro (2009) compared elementary math learning by handheld devices 
versus desktop computers. These studies figured out the capacity of handheld devices and 
suggested potential combinations of mobile devices and learning activities. Zurita and 
Nussbaum's (2004) study of constructivist environments with and without handheld 
devices provided another example. Patten, Sanchez, and Tangney (2006) provided a 
functional research framework that connected device affordances to m-learning practices. 
Patter et al.'s model suggested that the device research can start at one of the seven 
handheld device application categories, or a combination of them: Administration, 
reference, interaction, microworld, data collection, location awareness, and collaboration.  
2.3.2.2 Learner aspect. Psychological attributes and background factors of mobile 
 
39 
learners have been widely studied. Researchers may try to establish causal models to 
describe the relationships of impacting factors and m-learning behaviors via statistical 
verifications. Those variables can be chosen from device usefulness to personal 
innovative uses (Liu, Li, &, Carlsson, 2010), or background factors like gender and age, 
or complicated psychological constructs (e.g. self-management, perceived playfulness, 
and social influences) (Wang, Wu, &, Wang, 2009). For instance, Jones, Johnson and 
Bentley (2004) surveyed role preferences with handheld devices use in higher education 
settings. Other variables may include prior knowledge, memory, context and transfer, 
discovery learning, emotions, motivations, and so on (Koole, 2009). Satisfaction is 
commonly studied, too. A study of Chinese college students’ English learning in 
Shanghai reported student's satisfaction from using students' mobile phones in class 
activities, such as discussing assignments with peers, posting on the forum, asking TAs 
questions, and exchanging materials (Wang, Shen, Novak, & Pan, 2009). Unfortunately, 
this study just left the traditional classrooms and mobile devices as they were, and 
provided no further interventions or instructional designs.  
2.3.2.3 Social Aspect. The research on social aspects concerned the conversation, 
cooperation, and social interactions among learner groups. To exchange information and 
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acquire knowledge, individuals need to follow the rules of cultural practices even in a 
virtual world. Little research focused in this direction. Zurita, Nussbaum and Salinas 
(2005) tested different learner groupings to analyze which fits mobile learning better. 
Zurita et al.'s results showed that achievement and sociability grouping revealed better 
learner performances than preference grouping. 
2.3.2.4 Device usability intersection. The usability research looked at device and 
learner relationships for each person when using handheld devices by performing a series 
of usability tests, such as tests of portability, connectivity, functionality, capacity, 
psychological comfort, satisfaction, and ease of use (Zurita, Nussbaum, & Shaples, 2003). 
In the research of technical affordances and constraints, mobile devices were found to 
function as representation, communication, and learning tools (Orr, 2010), while mobile 
devices' small size, unstable connections, distractions, and inconsistency among 
platforms limited their contribution to learning. For example, handheld devices can bring 
learning resources to students during museum visits, which enriches learners’ 
understanding for a particular work or artifact. However, the peer or student-teacher 
interaction is limited and additional instructional design, which supports collaboration, is 
necessary (Liu & Kao, 2007). 
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    Technological affordance interacts with social habits (Pachler et al., 2010, pp. 
190-201). Through more and more offered functionalities, the handheld devices blur the 
boundaries: 
Between virtual and real, offline and online; between times and sites of leisure and 
work; where information about activities and relations about the self, life and 
life-world and the environment - social and cultural more widely - can be 
documented/recorded/‘captured’ - as representation and artifact; to be selected, 
edited and (re-) used later and as needed as contemporary means of recording, 
storing, recollecting and shaping experience (p. 201). 
 
2.3.2.5 Interaction learning intersection. The studies of interaction learning 
represent a synthesis of learning and instructional theories, and rely heavily on social 
constructivism (Koole, 2009). The studies pay attention to learners’ interaction, situated 
cognition, and communities in mobile environments. Several studies applied the 
design-research approach, which aimed at improving learning capability of handheld 
devices based on previously mentioned learning theories. For instance, Shih, Chen, 
Chang, and Kao (2010) designed their m-learning system based on self-regulated theory 
with technological content scaffolds. Two studies (Liu, Chung, Chen, & Liu, 2009; Liu & 
Kao, 2007) aimed at solving the weakness of limited screen size of handheld devices in 
collaborative learning scenarios. The studies suggested improving the articulation 
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processes in the classroom by integrating handheld devices with one shared larger LCD 
display as a social workspace. Experiment results showed that students with a shared 
display exhibited more lively dialogue and nonverbal interactions amongst each other.  
Moreover, Chen, Chang, and Wang (2008) realized the concept of context and 
information-awareness in handheld devices by building web-based back end servers that 
facilitated students’ progress by monitoring themselves. Wu and Li (2010) designed a 
Palm application that generated wrapper pages from an original Wikipedia webpage to 
facilitate handheld accessibility for students during museum visits. In addition, 
comparative case studies in diverse settings like fieldwork, large class lecture, and 
podcasting were another way to understand handheld-assisted interactions (Dyson, 
Litchfield, Lawrence, Reban, & Leijdekkers, 2009). A MobileMath project attempted to 
apply gaming environments to mobile phones with GPS for engaging geometry learning, 
and argued based on situated learning theory that the math problems need to be mapped 
experientially to students’ real-world experiences (Wijers, Jonker, & Drijvers, 2010). 
Students were teamed to “walk the shapes” (e.g. parallelogram and rectangle) via GPS’s 
assistance in the physical world, and tasked to gain points by covering as much area as 
possible.  
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2.3.2.6 Social technology intersection. While the device usability research studied 
one learner and one device, the social technology research described how handheld 
devices enable communications and collaborations among multiple individuals and 
systems. There are m-learning studies carried out in different settings, such as 
archaeological parks (Ardito, Buono, Costabile, Lanzilotti, Pederson, & Piccinno, 2008) 
or museums (Reynolds, Walke, & Speight, 2010; Schroyen, Gabriëls, Luyten, Teunkens, 
Robert, Coninx, & et al., 2008). Another possibility is to use handheld devices to improve 
the smoothness or effectiveness of existing collaborative learning practices such as a 
Jigsaw puzzle activity (Huang, Huang, & Hsieh, 2008; Lai & Wu, 2006). Two studies 
considered how classroom-learning assessment can be performed on the device 
functionalities (Louise, Shechtman, & Penuel, 2006; Roschelle, Penuel, Yarnall, 
Shechtman, & Tatar, 2005). 
Based on constructivist and collaborative orientations, Zurita and Nussbaum (2004) 
developed a mobile learning model with face-to-face social relationships to support first 
graders’ Spanish word and alphabetic learning. A controlled experiment between mobile 
computer supported collaborative learning (MCSCL) and original collaborative learning 
(CL) was designed to discover the impact of handheld devices. In this experiment, 
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MCSCL provided higher learning benefits over CL.  
2.3.2.7 Mobile learning process. The mobile learning process research took a 
holistic view when studying learning activities. It described the culture and ecology of the 
social settings, as well as how information was accessed and circulated. The “hidden 
works” study mentioned before by Smith, Underwood, Fitzpatrick, and Luckin (2009) 
was an insightful example. Pachler et al. (2010) and Lei et al. (2008) also conducted 
ecological analyses about m-learning in their books. They investigated major ubiquitous 
computing projects across countries, observed the current conditions of laptop use in 
schools, and how students, teachers, and parents viewed these technical devices, and 
provided the arguments that support one-to-one computing, and addressed how 
educational outcomes were evaluated, and how laptop and handheld devices were 
compared.  
Based on phenomenological and hermeneutic approaches, Pachler et al. observed 
three cases of mobile learning. Handy was a Switzerland classroom instruction project in 
secondary math, German and French languages, which focused on multimodal content 
creation, micro-learning, technical literacy, and peer-teaching. Learning Lab was a 
natural science field trip project in a secondary Indian school, which paid attention to the 
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informal context outside the school, location awareness, life world reflections, knowledge 
building and visualization, and digital media. Cyrill was a case of an “at-risk learner” in 
Germany, who used and learned his world via handheld devices. The case study of Cyrill 
focused on cultural practices, informal learning, identity, user-generated information and 
knowledge, and literacy.  
2.3.2.8 From ‘m’+’learning’ to m-Learning. Echoing what Andrews and 
Haythornthwaite (2007) found, separated research of ‘e’ and ‘learning’ must be 
“re-recombined to consider the social and technological construct that is e-Learning 
(p.18).” The studies in mobile learning are quite similar. The complexity of mobile 
learning cannot be easily described. Lots of simply framed research focused on one or 
more variables and tried to build casual relationships in particular disciplines. Bruce and 
Bishop (2008) argued that most online learning studies only dealt with effectiveness 
issues of learning and such research limited our understanding of technology and learning. 
To achieve a more comprehensive analysis, Andrews and Haythornthwaite (2007) 
suggested a four-stage co-evolutionary model, to catch the mobile and fluid reality of the 
development of both information and communication technology (ICT) and learning 
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practice across time
12
. This model considers not only social context (spatial) in the 
research of e-learning but also includes a temporal dimension. It also emphasized that 
development and uses of technology are affecting and affected by the context. Roschelle, 
Rafanan, Estrella, Nussbaum, and Claro (2010) also commented that in addition to the 
m-learning design framework and instructional project, further research should include 
contextual and retrospective analyses in the research design process.  
    2.3.3 Mobile learning research in the global context. Reviewing the empirical 
research on handheld devices and learning may shed broader lights on how we 
understand the newly developed OLPC project and its hardware and software, for the 
empirical research on this was just announced in 2011 spring and is not available to the 
public (OLPCNews, 2011). The developments, implementations, and foci of handheld 
devices and learning vary across countries and regions. The contribution of the 
m-learning literature can be classified in four major regions: North America, South 
America, East Asia, and Europe; especially East Asia and North America provided 
significant parts of empirical studies. Research and practices from other parts of the 
world, such as South Asia, the Middle East, and Africa are missing. There are two 
possible explanations. First, since my literature research only focused on 
                                                 
12
 For detailed illustration of the model, see pp. 33-39. 
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English-published papers due to time constraints, some of my observations might be 
biased due to this language barrier and may not correctly reflect the actual status of 
mobile learning in the discussed area. Second, this may also reveal a possible have and 
have-not divide between developed and developing nations.  
2.3.3.1 North America. Mobile learning research in the United States demonstrates 
higher interest in classroom settings within particular disciplines, such as math, science, 
social studies, and reading at elementary schools (Banister, 2010; Cantrell & Knudson, 
2006; Kuhlman, Danielson, Campbell, & Topp, 2005; van’t Hooft & Kelly, 2004; Yarnall, 
Schchtman, & Penuel, 2006), middle and high schools (White, 2006), and higher 
education institutions (Jones, Johnson, & Bentley, 2004; Motiwalla, 2007; Sung et al., 
2005). Part of the literature mentioned above were research articles, and part of them 
were implementation reports and instructional suggestions. Lei et al. (2008) also 
collected seven district-wide and state-level one-to-one computing projects in the U.S., 
and the ecological perspectives helped the authors discover the deployments and 
instructions in each school over time. In Canada, PDAs were applied to a pioneer nursing 
education project which introduced handheld devices to nurses for pre-service college 
education as well as tools in workplaces (Kenny, Park, Neste-Kenny, van Burton, & 
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Meiers, 2009).  
2.3.3.2 South America. Through the supports of thriving economy, South American 
countries also had a number of m-learning journal articles, especially a series of studies 
conducted by Dr. Minguel Nussbaum and his colleagues in Chile. Most of their studies 
concentrated on the concept of CSCL and its applications to learning through handheld 
devices (Roshelle, Rafanan, Estralle, Nuaabaum, & Claro, 2010; Zurita, Nussbaum, & 
Salinas, 2005; Zurita & Nussbaum, 2004b; Zurita, Nussbaum & Shaples, 2003; Zurita & 
Nussbaum, 2007). Other studies were also correlated to foundational concepts of CSCL 
like constructivism (Zurita & Nussbaum, 2004a) and scaffolding (Roschelle, Rafanan, 
Bhanot, Estrella, Penuel, Nussbaum, & Claro, 2009).  
2.3.3.3 East Asia and Pacific. East Asian countries have huge handheld device user 
populations and the numbers are growing. The mobile learning research in China 
currently has a strong emphasis on delivering education to more students in a cost 
effective way (e.g. Liu, Li, & Carlsson, 2010; Wang, Shen, Novak, & Pan, 2009), or 
improving students’ academic attainments (e.g. Wu & Zhang, 2010). Studies in Australia 
were keen to explore the educational possibilities in higher education, fulfilling the goal 
of “serving” more students (Dyson, Litchfield, Lawrence, Raban, & Leijdekkers, 2009). 
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Research in other East Asian countries was more exciting. There was one study in 
Singapore which discussed introducing computer gaming into mobile learning via cell 
phones. Another study from Hong Kong (Churchill, Kennedy, Flint, & Cotton, 2010) 
reported a high school students' geography field trip project in a small town in northern 
Thailand. The research agenda in Taiwan was comparatively practically oriented, paying 
attention to both m-learning issues and challenges occurring in real classroom settings 
(Chen, Chang, & Wang, 2008; Huang, Huang, & Hsieh, 2008; Liu, Chung, Chen, & 
Liu ,2009; Liu, Chung, Weng, Wu, & Kao, 2007; Liu & Kao, 2007; Wu & Lai, 2006; Wu, 
Li, Yang, & Ku, 2010; Shih, Chen, Chang, & Kao, 2010), and anticipated the trend of 
m-learning reflexively (e. g. Liu & Hwang, 2010; Peng, Su, Chou, & Tsai, 2009). 
Interestingly, research from some well-developed countries like Japan and South Korea 
was not found in recent journal articles. 
2.3.3.4 Europe. M-learning studies in Europe showed apparent interest in 
out-of-school settings, such as learning in an Italian archeological park (Ardito, Buono, 
Costabile, Lanzilotti, Pederson, & Piccinno, 2008), a Belgium local museum (Schroyen, 
Gabriëls, Luyten, Teunkens, Robert, Coninx, Flerackers, & Manshoven, 2008), a 
Netherlands city discovery project using GPS (Monica, Jonker, & Drijvers, 2010), an 
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evaluation project for design-major students in an art museum in London (Reynolds, 
Walker, & Speight, 2010), Norwegian adult distance mobile learners (Rekkedal & Dye, 
2009), and an individual remote-control household appliances project for students using 
handheld devices in Spain (Molina, Redondo, & Ortega, 2004). 
In addition to out-of-school settings, European researchers also expressed deep 
interest in developing a coherent theoretical/conceptual framework to understand, analyze, 
and explain mobile learning practices. Pachler et al. (2010) submit that learning with 
mobile devices is a social and cultural transformation. Although learning was viewed as 
content, it is a meaning-making process within context through actions of 
communications. Pachler et al. perspectives provided an alternative approach to examine 
handheld devices and learning. 
Geographically speaking, North America, South America, East Asia, and Europe 
made a significant contribution to m-learning research. However, the interests and foci 
vary due to differentiated cultural and developmental conditions. For those 
under-developed countries, the OLPC project provided children the first opportunity to 
enjoy and learn through mobile and one-to-one technology. The official follow-up review 
of OLPC project sketched its influences on children who have XOs. Based on the review 
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of mobile learning, the foresights of m-learning research like Lei et al. (2008) and 
Pachler et al. (2010) make a better contribution by developing a theory-supported 
research framework that provides a better evaluation of educational handheld devices, 
including XO laptops. 
2.3.3.5 Comment on research methodologies and designs. Reviewing handheld 
devices in education settings, Lei et al. (2008) noticed that more implementation studies 
but fewer outcome studies were reported. Furthermore, given the complex character of 
mobile learning and the “(semi)private nature of (personal) engagement with mobile 
technologies (Pachler et al., 2010, p. 71),”studies of mobile learning were often focused 
on learners’ accounts. These studies applied instruments like semi-structured interviews, 
surveys, achievement tests, and journal or log studies to capture learners’ (meta) 
cognitive processes as well as learning outcomes. Based on such limitations, Pachler et al. 
(2010) argued that we should investigate m-learning over time and in multiple contexts, 
instead of isolated instances in quasi-experimental settings. Learning with and through a 
handheld device is a mechanism that a researcher can access, trace, and analyze. More 
comprehensive studies could generate conclusions and suggestions toward the “proper 
mix” of technology and education, which will go beyond the fallacy stating that 
 
52 
technology is a magic bullet for solving all educational problems (Lei et al., 2008, p. 166). 
Both authors strongly suggested that m-learning research should be expanded from “what 
works” to “what works, when, and how.”  
    Interestingly, most outcome-oriented literature about m-learning that I retrieved 
reported successful stories, which tended to justify the effectiveness and usefulness of the 
particular mobile learning project.   
     2.3.4 Concluding Reflections. The handheld device overcomes the spatial 
limitation of wired computers and mobilizes the users, devices, contents, and context. It 
relocates learners back to real situations from the front of computer screens, and actively 
embeds social contexts into the users' learning process. As Pachler et al. (2010, p. 297) 
said, mobile learning is an: 
educational response to the ongoing socio-cultural transformation with an emphasis 
on assimilation of cultural practices and practices of media use in everyday life into 
schools and their cultural practices of teaching and learning. 
The advancement of wireless and mobile technology echoes constructivist paradigms of 
learning, and such theories are widely applied as guiding principles for m-learning 
practices and research. In addition, instructors at all levels are expected to be capable of 
handling the ever changing teaching/learning contexts.  
    Many m-learning studies employed the metaphor -- “technology as magic bullet” 
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(Lei et al., 2008, p.166). This belief led the research direction into addressing the issue of 
how technology improves the effectiveness or outcomes of students' learning. However, 
Lei et al. and Pachler et al. reminded us that the real issue of using handheld devices in 
education is searching and getting the “proper mix,” or, best “appropriation” in terms of 
Pachler et al.  
2.4  A Brief History of One Laptop Per Child Project 
2.4.1 A brief history. One Laptop Per Child (OLPC) Foundation is a non-profit 
organization led by Nicholas Negroponte, the Chairman Emeritus of Massachusetts 
Institute of Technology (MIT) Media Lab. The designed and manufactured laptops are 
commonly referred to as XOs, $100 dollar laptop, or the ‘Green Monster’. In Lei, 
Conway, and Zhao’s (2008) view, the OLPC initiative combines the equity and aesthetic 
and durability arguments in their charity visions and actions. The official statement 
highlighted their designing rationales
13
: 
Constructionist learning is inspired by constructivist theories of learning that 
propose that learning is an active process wherein learners are actively constructing 
mental models and theories of the world around them. Constructionism holds that 
learning can happen most effectively when people are actively making things in the 
real world. Constructionism is connected with experiential learning and builds on 
some of the ideas of Jean Piaget. Seymour Papert defined constructionism in a 
                                                 
13
 http://wiki.laptop.org/go/OLPC_Principles_and_Basic_information 
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proposal to the National Science Foundation entitled Constructionism: A New 
Opportunity for Elementary Science Education as follows: "The word 
constructionism is a mnemonic for two aspects of the theory of science education 
underlying this project. From constructivist theories of psychology we take a view of 
learning as a reconstruction rather than as a transmission of knowledge. Then we 
extend the idea of manipulative materials to the idea that learning is most effective 
when part of an activity the learner experiences as constructing a meaningful 
product." 
 
The overall OLPC project goal is to put a learning tool in the hands of children who have 
never experienced the digital world before. Through their first laptops, kids’ visions are 
connected and expanded. The designers of the OLPC project assume the prospective 
users of XOs are intelligent, creative, and curious. They believe the kids in the 
developing countries will interact with/via the machine, discover their potentials, and 
possibly do unexpected but awesome projects with XOs. What these computer engineers 
did, is design and provide an affordable, easy, intuitive, and appropriate tool for kids to 
create media, documents, programs, and also unimagined ”stuffs.” Eventually, they 
expect these kids will be empowered and able to lead a better world.
14
 Negroponte 
pointed out the distinct difference between his project and other follow-up netbook 
projects. Netbook
15
 manufacturers take the developing countries as an emerging market, 
                                                 
14
 These ideals can be comprehensively retrieved from their official Youtube channel at 
http://www.youtube.com/user/OLPCFoundation  
15
 Anyhow, it is still a great success because Negroponte motivated the PC industry to develop lower-cost 
 
55 
but OLPC aims at preparing those kids in developing countries for the digital world. The 
persuasive slogan claims that “we view children as a mission; others view them as a 
market!!” Although commentaries regarded OLPC as the pioneer of low-cost laptops,16 
Negroponte always clarified that OLPC is “… an education project, not a laptop project” 
(Rubenstein, 2007).  
 The MIT Media Lab proposed five main project principles of OLPC: Child 
ownership, low ages, saturation, connection, and free and open source. The Lab 
focuses mainly on the primary school children, believing those kids should own their 
laptops and be able to bring XOs home. Choosing FOSS (Free and Open Source Software) 
not only allows and encourages contributions from the many sources around the world 
who want to support XOs, but also avoids proprietary/licensing restrictions and costs.  
Governments can be the largest customer of the OLPC project. Some joined the pilot 
project and were provided XOs in early 2007 such as Macedonia
17
 (Naoto, 2007) and 
Papua New Guinea. In Ethiopia, the Italian government committed to donate 50,000 
                                                                                                                                                 
laptops, which forced manufacturers to provide still high-tech but cheaper products (Kraemer, Dedrick, & 
Sharma, 2009). 
16
 But the success of OLPC becomes the largest challenge because developing countries nowadays have 
more choices of low-price netbooks. Negroponte responded as “If normal market forces will do it, you 
don't need me” and his goal is to “push normal market forces in a different direction” (OLPCTalks, 2009). 
This echoes the unintended consequences that Burbules et al. described. 
17
 By the support of United States Agency for International Development (USAID) and United Nations 
Development Programme (UNDP) (Naoto, 2007). 
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laptops, and made a good model for EU countries. As for government purchases, UCA 
Project led by the federal government of Brazil purchased 50,000 laptops and 2 XS 
servers
18
 per school, as well as building at least 1Mbps broadband connections. Based on 
OLPCnews (2009, p.9) report and recent updates, at that time the countries with large 
orders are Uruguay (500,000) (Riberio & Ogundeji, 2009), Peru (300,000) (Callister, 
2009), Rwanda (110,000), Mexico (50,000), Mongolia (20,000), Birmingham, AL, 
United States (15,000), and G1G1 program (67,000) in United States and Canada. To date, 
there are more announcements of placing orders such as India (250,000) (Hartley, 2009; 
Wanjiku, 2009) and Rwanda (promised 2,300,000) (Callister, 2009). Some small 
deployments are also continued like Solomon (5,000) (Mamu, 2009) and Haiti after 2010 
earthquake. Until 2011, over 2.1 million XO laptops have been distributed to children in 
developing regions by public-private partnerships around the world.  
2.4.2 The potentials of an XO. How can a general technical device, such as a laptop, 
expand the possibilities of children learning? Marzouqi and Khouri (2007) argued that the 
benefits of learning through laptops can be easily analyzed by Bloom’s learning domains, 
the cognitive, affective, and psychomotor. It is obvious that a laptop itself has the 
                                                 
18 The XS school server functions as a network administration station, data storage, and a wireless 
router, which helps the management of XOs in deployed schools.  
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potential to help kids develop cognitive and psychomotor skills such as recalling data, 
improving understandings, applying knowledge and skills, organizing learning materials, 
integrating parts, making judgments, and further acquiring complex skills. However, the 
affective learning domains will be achieved educationally only if teachers’ guidance and 
educational programs are also integrated with laptops. No doubt the affective learning 
objects will be the ultimate goals of lifelong education when learning occurs in the 
cyberspace. 
The OLPC team claims that social constructivism
19
 is the core designing philosophy 
of XOs. It also implies a strong collaborative learning approach among peers, which 
encourages students to share their experiences and learn together. XOs were creatively 
designed to meet educational objectives and the conditions of developing countries. It 
challenged concurrent laptop manufacturing logics in both hardware and software/usage 
dimensions (Perry, 2007).  
2.4.2.1 Hardware specifications.  XO-1 has a 7.5 inch LCD screen with 1200 x 
900 pixel dual-mode displays, AMD 466 MHz processor, 256 MB RAM, 1 GB NAMD 
                                                 
19
 However, Negroponte seems to be convinced by a more radical view of constructivism. He tends to 
argue that it is more practical to send XOs to children where there are no schools or teachers, than to build 
a public library or school in the same place. He also believes that children are born to be learners without 
assistances from teachers or adults. He also believes that the Sugar is self-scaffolding therefore children can 
know XO even faster than any adults.  
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flash storage, and a SDHC card slot up to 32GB. The Lab invested in developing new 
features to fit in extreme operating environments. First of all, XOs are durable. There are 
no fragile parts outside the laptop, the cover is rugged and sturdy; a rubber keyboard is 
waterproof. Easily-broken parts are gone (e.g. hard drive and chip fans). Moreover, 
considering that many kids may receive education outdoors, a sunlight readable display 
was invented and chosen. Based on power saving technologies, the XO consumes only 
2~3 Watt per hour, about 1/5 of traditional laptops, and can be solar, foot, crank, yo-yo, or 
rip-cord powered if electricity is not available. Last but not least, a mesh
20
 network is 
built-in, a highly resilient form of network where data, voice, and instructions can 
transfer between network nodes through a series of hops in a wireless peer-to-peer 
fashion (Boman, 2009).  
Another important breakthrough is that XOs are environmentally friendly for 
developing countries. The XO laptop is equipped with a lithium-iron-phosphorus battery 
and therefore contains no heavy metals, but also the backlit LCD uses LEDs rather than 
fluorescents so contains no mercury. Finally, the plastic parts can be completely 
dismantled with a screwdriver and separated by color for recycling. These efforts prevent 
                                                 
20
 In the mesh network, one XO can join or invite other computer owners for collaborated activities in an 
extremely wide range about 1 km. It is enough for one computer in the mesh to have internet connection for 
everybody to get access and share resources with each other by mesh (Rapoza, 2007). 
 
59 
some of the side effects when deploying countries have not established comprehensive 
recycling systems.  
2.4.2.2 Software specifications. To provide the openness and intuitive laptop 
learning experience, the MIT Media Lab enhanced the Sugar graphical interface with 
educational software programs for kids. Moreover, kids with XOs are encouraged to 
participate in the digital society, and live and learn with contemporary information 
technologies, which equip them with competences in the future world. Provided by the 
OLPC team and FOSS communities, the built-in educational software in XOs, the 
“Activities,” can satisfy children’s need to learn. The software was designed for 
collaborative learning sessions. For instance, students are able to use 30-40 laptops to 
share a Chat, have 2-3 laptops collaborating on a Write document, using a Poll to gather 
opinions, Measure distance between two XOs, and gather 8-10 laptops to share Record 
photos, or ask a group of XOs to Browse websites. It is also possible to use some editing 
and easy programming functions to provide a more instructionally based lesson like a 
simulation of the solar system.
21
 
In addition to the traditional folder-based file recording and sorting system, the XO 
uses Journal, a diary and blogging concept on XO. Journal is a record with notes of the 
                                                 
21
 A YouTube video is shared at http://www.youtube.com/watch?v=ZgKy0SuZJHk  
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activities users engaged in during the day—which allows the user to add public or private 
entries, and also retrieve and resume them during next learning occasion.    
2.4.3 The worldwide volunteer experiences.
22
 OLPC was founded with a core of 
Media Lab veterans, but quickly expanded to include a wide range of exceptionally 
talented and dedicated people from academia, industry, arts, business, and the 
open-source community (OLPC, 2009). Members in the MIT Media Lab have conducted 
collectively actions to design, build, and promote the OLPC projects. Technically, 
computer engineers work on improvement of XO-1 and develop new prototypes. 
Administratively, the international operation staff works on negotiating the governmental 
purchase, large quantity donations, and deployment issues. They also established an 
online broadcast at http://olpc.tv, which announces and shares the latest developments 
and progress of the OLPC community.  
Besides, they also encouraged and empowered the local initiatives, internships, 
OLPCorps, online wiki, and official blogs, which collaboratively gather the people from 
both developed and developing countries. Volunteering is core to the educational spirit of 
the OLPC project (FLOSS, 2008). Initially, the MIT Media Lab has been aware that the 
success of this project lies on not only the considered designs of the XO, but also the 
                                                 
22
 I tried my best to capture all volunteering actions but some of them may have been missed. 
 
61 
involvement and support from volunteer communities. The promising vision of 
Negroponte certainly brings inspired people together who contribute globally on various 
tasks such as programming, translating, educational design, deployment, and teaching. To 
better understand the community efforts of bridging the motivational, material, usage, 
and skill access, I grouped these people into several categories: People in the universities 
and academia, charity and community volunteers, the educators, students, and people 
who implement XOs in out-of-school settings. 
2.4.3.1 Universities and academia. The faculty and students in higher education 
institutions demonstrate great interest in the OLPC project. For the organizational 
supports in the United States, the Open Source Lab
23
 tried to not only merge their Helix 
Software Kit in to XO’s Sugar interface, but also host official OLPC Support Forums.24 
The faculty and students at the Graduate School of Library and Information Sciences at 
University of Illinois have conducted a long-term English learning project at São Tomé,
25
 
and OLPC became part of their project starting in 2009. More than 200 student teams 
applied for OLPCorps annual grants to help deliver the laptops to remote schools. In 
addition, some small projects like generating electricity are creatively considered by 
                                                 
23
 http://oregonstate.edu/media/thmpd 
24
 http://forum.laptop.org/ 
25
 http://saotomeproject.prairienet.org/ 
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college students at Iowa State University.
26
 They developed efficient power generators 
such as a bicycle pedal generator. Students in the Indian subcontinent came up with cow 
power as another charging solution. 
2.4.3.2 Charities and community volunteers. The deployment of laptops is only the 
starting point of realizing OLPC goals. Tailoring XOs for educational purposes requires 
collective collaborations via private-public partnerships. Community volunteers from 
developed and developing countries work to figure out every potential and possibility of 
XOs. According to Nugroho and Lonsdale (2009, p. 9~16), there are at least 12 
comprehensive projects implementing worldwide. Many interesting community projects 
which were not included in Nugroho and Lonsdale (2009) are listed in Table 2.1 and 
Table 2.2 as supplements. 
In addition to volunteer teams, the OLPC foundation fosters the “Country Tech 
Support Teams,” which aim at creating localized FAQ and Network/IT documentation 
and building a database for deployment and problem tracking and a reporting system 
back to OLPC if problems cannot be resolved locally.  
                                                 
26
 http://www.public.iastate.edu/~jdmccue/270project.html 
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Table 2.2 Volunteering efforts for OLPC project from developed countries 
Country/
Place 
Team Project Description Source 
Austin, 
Texas 
FLOSS Volunteers document a free and open manual of 
XO-1 
http://www.flossmanuals.
net  
New 
York City 
OLPC in 
NYC 
Held “out of boxes” events, on site supports and 
consultations for school teachers, and works on 
some constructivist learning projects at urban 
schools 
http://olpcnyc.wordpress.
com/  
Australia OLPC 
Australia 
Started some trial projects and evaluations by 
ACER (Australian Council for Educational 
Research) which aimed at helping remote 
communities in remote Northern Territory and 
West Australia. 
OLPC Australia (2009) 
Chicago, 
IL 
OLPC 
Chicago 
Merges a Tiny Language program 
(http://wiki.laptop.org/go/TinyLanguage) for 
comprehension-based language learning on low 
cost computing devices, including XOs 
http://wiki.laptop.org/go/
OLPC_Chicago  
Global Free Music 
Project 
Gathers the open and free music and design a 
media player for XO. 
http://wiki.laptop.org/go/
Free_Music_Project 
Hong 
Kong 
OLPC 
Asia-Pacific 
Team 
Deploys charity donations and teacher trainings 
for local communities in Bhutan, Indonesia, 
Philippines, and SiChuan, China. 
http://olpcapac.mysinabl
og.com/ 
N/A individuals Librarians share their experiences, reviews, 
hacks and demos via their blogs or YouTube. 
http://librarianbydesign.b
logspot.com/search/label/
XO%20laptop 
Portland, 
OR 
Sugerlab Translating/localizing projects on the Pootle 
service 
“Sugar on Stick” release 
http://translate.sugarlabs.
org/ ; Fides (2009) 
Sminthi, 
Greek 
Greek FOSS 
Community 
Deployed 30 XOs as a pilot to local high school 
students 
Papadopoulos, Prifits, 
Hatzopoulos, & 
Karounos (2009) 
Worldwid
e 
N/A Community repair centers in Canada, Nepal, 
The Netherlands, France, and the US 
OLPCNews 
Telesur, 
FL 
Nortel (an 
ISP) 
Contributed 200 XOs to local schools, provided 
LearnIT software as applications and free 
network connections. 
OLPCNews 
Note: Collected by author. 
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Table 2.3 Volunteering efforts for OLPC project from developing countries 
Place Team Project Description Source 
Port-Au-P
rince, 
Haiti 
Mercy & 
Sharing 
Foundatio
n 
Donated the XO laptops in 2008. OLPCNews 
Afghanist
an 
OLPC- 
Afghanist
an 
Placed XOs to “home-based schools” where no formal 
school or teacher exists.  
Devised a successful way to power the XO using 
pedals. 
Freeman (2009) 
India OLPC 
India 
Student 
Chapter 
Endeavors spread the awareness about OLPC and unite 
the student from various universities, colleges and 
schools in India 
http://wiki.laptop.o
rg/go/OLPC_India
_Student_Chapter 
Kigali, 
Rwanda 
OLPC 
Global 
Center 
Trained national and regional specialists to ensure that 
the laptops become a part of education in Rwanda. 
Rwirahira (2009) 
Nepal OLC 
Nepal 
Integrated Nepal’s national curriculum with XO’s 
learning activities, setup infrastructure and trained 
teachers 
OLPCNews 
Cambodia PEPY Matched the Cambodian curriculum with XO programs 
and develops learning ideas 
http://www.pepyrid
e.org  
Sri Lanka OLPC 
Lanka 
Foundatio
n 
Deployed 1,300 XOs as a pilot project in Dec. 2009. Hettiarachchi 
(2009) 
Ho Chi 
Minh 
City, 
Vietnam 
OLPC 
Vietnam 
Established a teacher training institute OLPCNews 
Paraguay OLPC 
Paraguay 
Used Sugar on 800 computers in Paraguay in a project 
ICTL starting in April 2010 
Gaona (2010) 
Note: Collected by author. 
 
65 
2.4.3.3 Educators. In comparison to the volunteers who developed software and 
hardware that used their professional skills and who actively participated and posted their 
practices online, teachers seem to have moderate adoption of XOs. The few, shared 
online experiences, are mostly integrated instructional events that can be applied in the 
classroom. In the pilot Uruguay schools, one teacher reported a way of using XOs is to 
apply the “Write” activity on Blogging, which encourages students to improve literary 
skills. Another similar example was posted from Australia, where teachers asked students 
to take diaries, write scientific reports so as to improve students’ spelling, grammar, and 
typing skills. In the official review of XO Camp Mini Conference in MIT, January 12 to 
15, 2009, one of the biggest questions from local teachers after getting XOs is “what is 
supposed to work and how.”27 This question shows the critical role of teacher support 
systems in deploying countries.   
2.4.3.4 Students. According to the official presentation from the OLPC project and 
initial evaluation reports, experiences from developed and developing countries are 
contrasted. In the chosen developing country, children may use XOs to take pictures, 
video clips to share with peers, or use XO as a brightest light source to do homework 
when going back home at night. One key change is that parents “understand better” the 
                                                 
27
 http://wiki.laptop.org/go/XOcamp_2. 
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role of schools after the XOs came, and are more willing to send children back to school 
again.
28
 In Ban Samkha of Thailand, children taught their parents to check weather 
forecasts to protect crops. Children from Uruguay helped their family members map a 
city they planned to visit (Hourcade, Beitler, Cormenzana, & Flores, 2007). The OLPC 
project also claimed that children learned faster and better when all have a personal 
laptop, and even parents become involved at home with these cute and green computers. 
Students bring XOs back to school to charge batteries.  
In the Netherlands, students’ experiences look somewhat more realistic to education. 
Many learning activities are well-considered and facilitated by XOs such as read an 
eBook (digital schoolbook), use Text editors to answer questions and write stories, use 
“Memory” activity to play with counting, practice English words, use “Measure” to 
calculate the distance between 2 XO's, type in text and read out loud by the XO using 
“Speak,” connect to school Moodle server to turn-in assignments and quizzes, and of 
course, surf the internet.  
2.4.3.5 Out-of-school settings. The XO is not limited to educational settings. Since 
learning can happen ubiquitously, XOs can be a potential handheld device satisfying 
                                                 
28
 Classmates and parents found that XO was cool. Although it is a naïve view, it truly motivates the access 
for whole families. 
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multiple purposes. The OLPC Health Group
29
 has interesting projects on public health 
and health education in developing countries. They embedded the existing clinic 
hardware and software onto XOs in order to use them as a TeleHealth device
30
 (Fontelo, 
Liu, Zhang, & Akerman, 2009), and developed a remote sensor package at the same time. 
Based on these, urban doctors may contribute to a rural area by helping with diagnostics 
or leading health staff training. In Bolivia, the Maternal Health Education Project works 
on building health contents and makes health education materials accessible through XOs 
online.  
    Ideally, the OLPC project covers not only material and motivational access in the 
spirit of individual ownership, but also supports skill and usage access through 
collaborative volunteering efforts. But in practice the sequences of these accesses need to 
be coordinated to have a better holistic view of programs in deployed countries.  
2.4.4 Prospective developments. According to recent news releases, the XO 2.0 
dual-screen e-book version was canceled due to too many difficulties. XO 1.5 with 
ARM-based CPU will continue developing, which means that it will retain the usual x86 
chipsets and won’t be compatible with Microsoft Windows. The computation speed will, 
                                                 
29
 http://wiki.laptop.org/go/Health 
30
 http://wiki.laptop.org/go/TeleHealth 
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however, be enhanced to 1.5 GHz with 512 MB memory where more powerful 
educational software can be installed and run. But interestingly, although MIT Media Lab 
is still fighting for next generation XO with lower prices, one Taiwanese manufacture 
DMP successfully made a workable laptop with $100 US dollars, called EduBook 
(McGlaun, 2009).   
In addition, the XO-3 was discussed a little bit by Negroponte. He responded to 
some of the inspirational aspects of the future XO 3.0 during an interview: “a single sheet, 
completely plastic and unbreakable, waterproof, 1/4 thick, full color, reflective and 
transmissive, no bezel, no holes, 1W, and $75, ready in 2012 (Eitzen, 2009).” Meanwhile, 
his task forces are divided into two groups: OLPC Association, which mainly takes the 
responsibility of the design, manufacture, and deployment of XO laptops; OLPC 
Foundation, whose mission is to facilitate grass-root collaborations and educational 
initiatives in developing countries (Roush, 2009).  
    2.4.5 Recent research and evaluation. As I mentioned above, most mobile learning 
practices and research have taken place in developed and thriving developing regions. 
The rest of the world may not have opportunities to experience and enjoy the benefits of 
handheld devices due to many constraints. From the standpoint of Lei et al. (2008), the 
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OLPC project elevated one-to-one computing from developed countries to the global 
level. The mobility, flexibility, and instant access of XO laptops provide children 
opportunities for social inclusion. The OLPC foundation recently released the official 
evaluation reports of its ongoing deployment projects around the world in the official 
announcement website, OLPCNews (Nov. 03, 2010). The official report evaluated the 
intervention of XO laptops on childhood education, in terms of the degree of overall 
impact. 
    In the evaluation report, it was the first time that the foundation reported quantitative 
results. The authors indicated a 21.33% achievement score improvement in Afghanistan, 
and four user-generated content activities (Record, Write, Browser, and Painting) 
represented 88% of usage time in Haiti (Hirji, Barry, Fadel, & Gavin, 2010). On the one 
hand, OLPC highlighted the works of localizing and developing experiential learning 
contents by many communities. For example, Cambodian teachers designed a game for 
children to identify the dangers of landmines due to the decades of conflicts and wars in 
that country. On the other hand, the report also observed increases in students’ 
collaborative and creative activities like peer explorations and extracurricular activities, 
e.g., XO clubs. However, teachers, family members, and community volunteers all 
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voiced a great desire for more training and supports to assist children and themselves to 
better utilize XO laptops.  
    Although the report concluded positive OLPC progress, many of the inferences they 
drew were not sound. For example, not only more solid quantitative data are needed to 
examine the assertions such as higher student retentions by enrollment statistics, but also 
context-aware qualitative interviews and observations are required to determine the 
benefits of XO in learners’ meaning-making process. More importantly, holistic and 
ecological reviews should take actions in deployment sites to describe how children, 
teacher, parents, and communities interact after XO laptops are introduced, and the 
influence because of the introduction of those projects in closing inequalities. 
2.4.6 Challenges and criticisms. A revolutionary idea always attracts wider 
challenges. Criticisms and skepticism has been vocalized everywhere from individual 
blogs, mass media, independent OLPCNews website, or even official project wiki 
contributors. Five years later, owing to Negroponte’s passion and great efforts 
internationally, fewer and fewer suspects would question the survival and sustainability 
of OLPC project, while other questions still remain. 
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    The first question doubts the practicability and usability of XO. Is the price really 
cheap? Why not distribute used laptops instead? XO might be a glorified ‘gadget’, but not 
good enough to be a multimedia computer. Local educational administrators wonder that 
if their kids, accustomed to Sugar in schools but required to use Windows or MacOS in 
the job market, may be classified as low-skilled.
31
 Therefore, several government 
customers asked OLPC project to provide Microsoft Windows as alternative operating 
system. The OLPC agreed for the sake of maximizing sales however this decision 
offended supporters from the FOSS camp, and some of them decided to quit the 
partnership, such as Sugar Lab. Another practical concern is parental control. OLPC has 
XS school servers for schools, which connect and manage XOs. However when students 
bring their own XOs home, it is somewhat dangerous that kids might encounter improper 
content (Zuckerman, 2007). 
The second question concerns the priority of distribution among (scarce) resources 
(James, 2010). More urgent problems such as clean drinking water or food supply in the 
developing countries can be more serious than having a laptop. Supporting OLPC may 
enable students to be technologically literate but poor physical conditions may prevent 
                                                 
31
 Although the result is not objective, a usability test has shown that kids with prior experiences with 
Windows-like machines responded that the XO is not that “intuitive” (Martinazzo, Patricio, Biazon, 
Ficheman, & Lopes, 2008; Truong, Barber, & Robinson, 2007). 
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students from reaching maturity. Zuckerman (2007) argued “I’ve seen a school with 
teachers, blackboards, and books without laptops, but I’ve never seen a school with 
laptops but without teachers and the rest.” Sudeep Banerjee (2006), India’s former 
education secretary, once said “We need classrooms and teachers more urgently than 
fancy tools.”  
The third question is of incompatible pedagogical contexts. For example, some 
Ethiopian teachers were against XOs because they considered XO a toy and so these were 
even banned in classrooms after deployment (Coldewey, 2009). The implementation 
report explained that because constructivism, the design philosophy of XO, is in serious 
conflict with the Ethiopian education system, they need to design another learning 
approach (Everts, Herren, & Hollow, 2008). Johnson (2008) emphasized the vital role of 
classroom teachers to maximize the educational value of XOs. Especially there is still a 
practical gap between what IT people recommended teachers teach (like handiwork 
sensors for scientific observations) and what teachers really can accomplish in the 
learning settings.
32
 Teachers in the primary schools need more support to apply 
children’s creativity to daily classroom activities. Otherwise, in a teacher-dominated 
                                                 
32
 Some supporters may respond that teachers should not wait and see if they will be fed by external 
assistances. However, it shows that a teacher supporting and training system is needed urgently, since 
contemporary teachers are digital immigrants.  
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culture, the projected phenomenon will look like what Cuban (2001) described: only the 
few, sustainable techniques stay in the classroom, and this would likely not be a laptop. 
“Innovation does not depend only on the nature of the innovation itself. Often, more 
important is the social and cultural environment in which it will operate (Kraemer, 
Dedrick, & Sharma, 2009, p.70).”  
The fourth and more foundational question relates to ideologies. Just like all 
attempts to bridge gaps in the western world, the implementation of XOs takes the stance 
of individual ownership rather than public access. However, it is far more difficult to 
achieve “one laptop per individual” than “one school/library per town” since most 
developing countries cannot afford deploying XOs while building infrastructure to a 
whole country simultaneously.
33
 Therefore, the unequal deployment of XOs results in 
another gap of “have” and “have-nots.” Another commentator criticized the project as a 
top-down, centralized, and ‘imperialistic’ attempt, which dreams to solve ‘third-world’ 
problems with a ‘first world’ mindset (Steven, 2006). More deeply, the OLPC project was 
based on the belief of technological determinism.
34
 Williams (2001, p. 184) cited an 
                                                 
33
 The unrealistic side of OLPC project can be expressed if rephrasing the metaphor as “One Teacher Per 
Child” or “One Volunteer Per Child.” It reveals that individual ownership does not guarantee improvement, 
needless to say most of the time that individual ownership is not likely to happen. 
34
 Harwood (2007) retraced that from early 1930s, Americans had strong belief that technology will help 
fix everything wrong in school education as well as society. They tried radios in 30s, TVs in 50s, Computer 
Assisted Instruction in 60s, and internet after 1980s. 
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interesting but naïve policy discourse that “poor countries with good communication 
technologies, will be able to retain their skilled workers…they can earn rich-world wages 
and pay poor-world prices for everyday necessities right at home.” Most of the time, the 
technological determinists ignore the cultural, social and even political frameworks that 
actually dominate the development of ICT. For example, the Chinese government may 
welcome XOs for children, but they do not want the pre-loaded offline Wikipedia that 
obstructs the government’s control over students’ minds.  
    The fifth question, an extension of the fourth, addresses the “brain drain” issue 
which Burbules et al. (2006) mentioned. Although many countries treat the OLPC project 
as a practical solution to their inability to address the digital divide, participating 
countries are reluctant to encourage their children, especially the cleverest ones, to leave 
their motherland after connecting to the digital world. But it indeed happens. 
The sixth question is how to evaluate the success of the OLPC project? Clearly the 
project builds a great vision to change the world. But Kraemer, Dedrick, and Sharma 
(2009) commented, “Expecting a laptop to cause such revolutionary change showed a 
degree of naïveté, even for an organization with the best intentions and smartest people.” 
Actually the OLPC project team responds to these attacks seriously, Negroponte 
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especially lectures all around the world to not only promote his dream but also reply to 
queries both on-site and off-site. One of the biggest attacks and defenses came from an 
article titled “One Laptop Per Child: the Dream is Over” on the blog of UN Dispatch in 
September 9
th
, 2009. Alanna Shaikh, a UN health official indicated that it is time to give 
up OLPC, and the dream of a “new pencil” was failed. Her post raised many responses, 
volunteers voiced out to support this project, such as Carlos Rabassa in Uruguay, 
Anielapapi in Cambodia, and Frits Hoff in Tanzania. Even Oscar Becerra, the chief 
educational technologies officer of Peru Ministry of education replied that Shaikh’s 
comments were unfounded. Finally, Negroponte joined this battle and made two 
profound reactions to the public. He responded to Shaikh that the greatest hardness he 
faces is “… not due to what I had anticipated, things like corruption and logistics. It has 
been due to commercial interests and press, stories like yours,” where the cynical public 
and media become impeding. He then concluded that “As a small non-profit, 
humanitarian organization, it is hard to battle giants who view children as a market, not a 
mission, and have other agendas. In spite of all that, the change is huge.”  
2.4.7 Concluding Reflections. OLPC attempts to solve digital divides educationally. 
The project team stimulates simultaneous action in multiple dimensions: Hardware 
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design, public-private partnership, digital content development, teacher preparation, 
infrastructure construction, family involvement, and community empowerment. Even 
though many skeptics still remain, I believe that the efforts of the project to improve 
education in developing countries should not be terminated or given up. Their significant 
contributions should be recognized. By any means it is a worthwhile endeavor for 
bridging divides and improving the quality of lives for human beings. Participants and 
volunteers may take those criticisms positively not only to avoid plausible mistakes and 
hindrances, but also to utilize the full potential of XOs in students’ learning. Nepal has 
developed an integrated approach that accompanies XO deployments with the content, 
teacher, and infrastructure (Bhatta, 2008). Her experiences will be referential to other 
countries that distribute XOs at a grand scale.  
Putting the deployment and implementation challenges aside, we need to ask some 
more fundamental questions. What instructional strategies can teachers apply to empower 
children to change themselves, and then change the world? How can the OLPC XO be a 
medium to push ahead social transformation? That's more essential to us, if we are the 
people who are trying to solve digital divides educationally.   
 
77 
2.5  Technology Reform and Teachers 
2.5.1 Technology reform in schools.  
The history of technology in the classroom is one of cycles of exaggerated 
promises, highly publicized installations with committed teachers, and masterful and 
inventive excuses for why the promises went unfulfilled. 
Venezky, 2004, p.3 
 
Technology advancement has prompted educational reform efforts in schools, and 
schools are expected to better help students develop information literacy skills in this new 
century (Warschauer, 2007). Politicians, business leaders, and educators believe that 
computer investments improve the instructional use of technology and educational 
quality (Keengwe, Onchwari, & Wachira, 2008). Changes and improvements were 
expected in the adoption of new technologies. For example, when one-to-one computing 
is introduced in schools, stakeholders may expect such implementation would bring 
optimistic changes to classroom instruction. (Dunleavy, Dextert, & Heinecket, 2007, p. 
449) list such expected changes: 
(i) ability to formatively assess learning; (ii) ability to individualize instruction; (iii) 
capacity for self-guided pacing; (iv) ability to access online resources; (v) capacity 
for student interaction and collaboration; and (vi) capacity for networked 
communication and materials management.  
Once teachers are asked to use technology in their teaching, this means that they need to 
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change in both adopting new tools such as the Internet and revising the way they teach 
their students (Keengwe, Onchwari, & Wachira, 2008). While access to technological 
tools has greatly improved in schools in the past decade, there exist concerns about the 
integration of school curriculum and information technology (Keengwe, Onchwari, & 
Wachira, 2008). Researchers have studied the implementation of information and 
communication technology in schools for decades. Unfortunately, many studies 
suggested that computerization in schools did not achieve its expectations because of 
many logistical, administrative, and pedagogical difficulties (e.g. Cuban, 2001; 
Warschauer, 2004).  
Venezky (2004) stated that the promise of technology innovations in school is not a 
sound and light show, but a set of resources for teachers to reach students’ learning goals. 
An early survey showed that both k-12 teachers and educational technology faculties in 
colleges expressed less confidence in reforming schools via technology (Lowther & 
Sullivan, 1994). Another recent study provided similar findings (Palak & Walls, 2009). 
First of all, the researchers concluded that teachers nowadays use technology mostly for 
course preparation and management. Also, they rarely use technology to support 
student-centered learning practices, no matter how technology-rich the school is or how 
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student-centered beliefs are held (Palak & Walls, 2009). Therefore, teachers continue to 
use technology in the ways that can support their daily practices. To examine whether the 
“best teachers” provided better learning activities with technology, Bauer and Kenton 
(2005) purposefully chose 30 tech-savvy teachers from elementary to high schools to 
observe the use of technology in the classrooms. The results were still disappointing 
where “true integration of computer technology into the target schools has not happened 
(p.535).” In addition to these tech-savvy teachers, they also suggested the need of a 
tech-savvy administrative team to collaboratively overcome the software, hardware, skill, 
and curriculum obstacles. Warschauer (2007) concluded with a disappointing result that 
the schools and teachers that began with strong instructional programs had a larger 
likelihood to succeed in applying one-to-one computing in schools. Conversely, the 
schools with weaker focus and resources were likely to fail in the tasks of teaching 
information literacy. Another technological reform evaluation report from Chile (Sanchez 
& Salinas, 2008) also revealed a critical lesson that the benefits of technological 
integration in schools are limited if the situation of inequitable social and educational 
systems were not improved simultaneously. Moreover, the social reproduction patterns in 
schools tend to make use of limited computer resources to privileged students 
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(Warschauer, 2007). In his words “laptops will not make bad schools good, but they will 
make good school better” (p. 2537). In “Stuck in the shallow end,” the authors 
emphasized the role modeling effects of competent minority computer teachers for 
students in high schools (Margolis, Estrella, Goode, Holme, & Nao, 2008). Unfortunately, 
policy makers always raise high hopes to those schools in need but give teachers few 
opportunities; therefore, the missions become impossible (pp.42-45).  
2.5.2 Challenges of adaptation. Teachers are the critical factor that affects the 
technical devices' use in school settings. For instance, if teachers believed that they had 
no access to computer equipment because of administrative restrictions, they were likely 
to act on the belief by not learning and using that equipment, or treating related 
professional development sessions negatively (Lumpe & Chambers, 2001). Technologies 
provide potentially transformative added value to classroom teaching, but this does not 
happen automatically after the technology is deployed. Even in the 1:1 student to laptop 
ratio classroom, most frequent learning activities are online research, productivity tools 
such as word processors, drill and practice, and eCommunications (Dunleavy, Dextert, & 
Heinecket, 2007). Sung and Lesgold (2007) synthesized three problems of computer use 
in schools: (1) high expectations versus a lack of preparedness; (2) high availability 
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versus low use; (3) advanced technology versus rudimentary application. They asked 
(p.2250): 
How is it possible for teachers to be confident and full of expectation in technology 
when most of the tools and procedures are not functional unless they personally bear 
the brunt of the work of designing and thinking? Is it possible for teachers to believe 
that they can change their teaching methods by integrating new technology? Can 
teachers envision themselves using computers to teach engaged students in a digital 
learning environment? 
Teachers are facing many challenges when applying one-to-one computing devices 
into classrooms, and the power of technical devices highly depends on the skills of users: 
teachers and students. The arrival of the digital age signifies a steep challenge to teachers 
because the traditional format of education and schooling may no longer be applicable to 
tech-savvy students. In addition to solving students’ technical problems, settling down 
and monitoring students’ use of handheld devices in the class is somewhat demanding 
(Lei et al., 2008). It is also not easy to decide the moment to use handheld devices or 
laptops. Moreover, Pachler et al. (2010) also mentioned that the teaching styles and 
preferences vary learning experience widely since learners are a diverse group. This 
situation underscores that flexibility is the key competence of teachers in all levels of 
educational settings. More specifically, teachers need to be flexible to spatial contexts, 
media convergence, and social-networking tools since mobile devices are becoming 
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increasingly available (p. 278). The examples might be: teaching and designing Youtube 
homework assignments or leading a scientific fieldtrip via GPS. Furthermore, teachers 
must devise curricular mappings that reflect on our living world, where Pachler et al. 
(2010) said “deliberate investigation” (p. 279). In the school context of diverse teachers, 
they must serve as resource persons to each other, share their ideas and technical skills 
with peers (Lei. et al., 2008). In addition to school technology specialists, a flexible 
e-teacher needs to maintain additional social connectedness which channel updated 
information about technology use and subject-related resources (p.68). When learners 
expect technology to have them learn “just in time, just enough, and just for me,” how are 
instructors expected to respond in the mobile learning process? Obviously, the answer is 
not as easy as any slogan like “teacher as a collaborator / facilitator of students.” Teachers 
need support to be empowered for these intensive tasks, and then enjoy the flexibility and 
richness of networked computers (Schofield, 2006).  
2.5.3 Supporting teachers. Many hidden supports are mandatory before teachers 
feel comfortable with classroom technology, such as technical consultants, training 
workshops, and formal professional development opportunities. A sufficient time and 
supportive climate for teachers to learn, play, practice, and plan to use these technical 
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devices in classrooms are necessary (Lei et al., 2008, p. 62). Social supports, including 
communities, mentoring systems, and facilitating work groups are another factor 
impacting teachers’ integration of technology in the classroom. These help teachers to 
negotiate creative and productive uses of instructional tools in technology (Higgins & 
Spitulnik, 2008). A reform-minded teacher develops his/her own identity which involves 
self-recognition as a competent and contributing member of, and person willing to 
participate in a new professional discourse (Luehmann & Tinelli, 2008) such as 
technology integration in schools. Dunleavy, Dextert, and Heinecket (2007) suggested 
attention to professional development that facilitates pedagogical capabilities of teachers 
within a one-to-one technological environment. Pacher et al. (2010) mentioned four kinds 
of supports for teachers should be expected (p. 310): 
1. Support for some personal development in how to teach, 
2. The means to build on the work of others to design their approach,  
3. The means to experiment and reflect on what the results imply for their  
        design and their understanding, and  
4. The means to articulate and disseminate their contribution. 
Another key factor to teacher support is the principal. A principal’s leadership in the 
reform shapes the implementation of instructional innovation such as science and 
technology. Gerard, Bowyer, and Linn (2008) concluded during technology-enhanced 
learning reform, extra material resources and teacher incentives from the principal are 
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critical in addition to his/her visions of the school curriculum. In addition to professional 
development and systematic support, Sung and Lesgold (2007) mentioned the 
advancement of software infrastructure for teachers is also a possible solution to the 
problem of the shortage of proper technology tools for instruction. Such software can 
enhance the instructional efficiency and effectiveness of teachers, or enhance the 
professional development of teachers. The software should include the considerations of 
transforming the current technology-adapted instruction into instruction-adapted 
technology. That is, the applied technology must be adapted to the context of school 
teaching and be supportive to the design and implementation of instructional activities. 
2.6  The Under-Documented “Hidden Works” 
    In this research, one of my planned foci is the teachers’ “hidden works,” which bring 
the ideals of bridging digital inequalities into reality. The concept of “hidden works,” 
“unseen work,” “invisible work,” “informal work,” or “hidden labor” was originally 
studied differently by labor economists and sociologists. Labor economists distinguish 
formal/informal work based on taxable compensation or legal recognition, as well as 
classifying these activities as part of the formal/informal economy. Some of the “hidden 
works” may be neglected in the past but were easily identified later due to social changes, 
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such as childcare and volunteer activities. Throughout the process of legalization, an 
undeclared work may become increasingly formalized. To better understand the character 
of hidden work, economists developed new measurement methods, such as the 
discrepancy method, monetary method, and unobserved variable method (Koopmans, 
1994). The general idea about those methods is that, by subtracting all the known formal 
economic activities from the total size of the economy, the quantity of the hidden 
economy and its hidden work can be calculated. However, the major disadvantage of 
these indirect approaches was that the quality of hidden work was unclear, and did not 
provide detailed information about the work. On the other hand, gender stereotyping of 
jobs has been well documented in the U.S. for decades (Touminen, 1994). Actually, 
gender sociologists are not really concerned about the market value of hidden work, but 
want to raise public awareness about these neglected contributions of the labor that 
women engage in for households and families such as care-giving to children and elders. 
Moreover, they try to adjust the social support system so that caregivers do not 
experience unequal stress or overload.  
    In addition to being treated as part of informal sectors of the economy, hidden work 
can be seen as the invisible effort that an individual pays as extra effort to his/her 
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designated duty. More critically, informal work is essential to the successful functioning 
of formal work (Touminen, 1994). A better way to categorize the unseen work is to 
ethnographically study inside the specific context of the work. For example, McWilliam 
and Wong (1994) explored nurses’ daily life experiences and found they were 
heavy-loaded because of the need to compensate for the weakness of hospital 
bureaucracy and deal with knitting together fragmented tasks. These duties were never 
reported by the experts of workload measurements. Nilsen and McKechnie (2002) 
provided another example. People have limited understanding about library routines with 
most of the librarians that patrons contact, front desk staff. The researchers articulated the 
hidden work of librarianship happening behind doors, such as cataloging and collection 
development, by interviewing patrons and librarians about the public images of librarians. 
These studies not only helped the public to rethink the images and stereotypes of these 
jobs, but also raised the awareness of these critical professions. In this way, the nature of 
“hidden works” can be found in the discussions of various occupations. For instance, 
organization leaders are required to bring disciplined compassion and intimacy to their 
work and followers (Frost, 2003), an IT professional uses leisure time to keep up and stay 
informed about ever-changing technologies (Schwarz, Nardi, & Whittaker, 1999), and 
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even a qualitative researcher devotes his/her efforts to these hidden roles and works as a 
collaborator, learner, teacher, reality shaper, and mediator in addition to research 
responsibilities (Stake, 1995; Thomas & Lambert, 2008).  
   In the educational context, the relationship between a particular intervention and its 
consequence is not always self-explanatory. Therefore, researchers or policy makers may 
also overlook the unseen work that teachers, students, parents and others have to do, to 
make the intervention a reality (Goodyear & Ellis, 2008). These researchers asked a 
critical question when conducting their technologically assisted science learning project: 
“how do we move from innovative research-led learning experiences to everyday 
teacher-led learning experiences in the classroom? (Smith, Underwood, Fitzpatrick, & 
Luckin, 2009, p. 290).” They considered those invisible efforts that may not fit in original 
research-led and detailed task process and context, but were very important because they 
were the added efforts necessary to make the project work. In an everyday e-Science 
classroom, researchers discovered that in addition to classroom teaching, teachers needed 
to support the program via many hidden tasks such as (Smith, Underwood, Fitzpatrick, & 
Luckin, 2009; Underwood, Smith, Rosemary, Geraldine, 2008, p. 540-544): 
1. Match learning requirements; 
2. Create or locate contextualizing materials; 
3. Relationship building, coordination, collaboration, and communication; 
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4. Data manipulation; 
5. Equipment management; 
6. Testing, breakdown, and fixes. 
They identified the details of the hidden work that participants and resources became 
involved in to make the e-Science happen in two schools. Suggesting possible supporting 
tools and processes, these researchers believed that these additions make a critical 
difference to technological innovations, especially when transferring the new project 
from the hands of researchers to teachers.   
    Teachers also perform many other hidden/extra tasks such as mentoring novice or 
internship teachers (Hamel & Jaasko-Fisher, 2011), assisting administrative routines, or 
leading community centers, and usually these efforts are not formally listed as their 
typical responsibilities. One of the possible reasons why teachers have so much hidden 
work is that their ideal role is “considerably broader than its actual role” (Ferge, 1971, p. 
21), for society expects teachers to have great breadth and depth of influence. Sometimes, 
however, these role expectations are too heavy for a teacher to achieve. Teachers in an 
area where AIDS/HIV is epidemic need to devote extra effort to pastoral care for learners 
who are either infected or affected. Bhana, Morrell, Epstein, and Moletsane (2006) in 
Durban, South Africa, described such unnoticed stories. Because of poverty, violence, 
and parent’s death, teachers in the schools had fewer resources but were required to 
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provide care since schools were the only places where children could go. Unfortunately, 
this work was not considered as part of curriculum nor noticed in any public recognition 
like promotions. Some teachers felt the consultations very painful if one of their kids was 
determined to be HIV positive. They tried their best to perform care work to students, 
parents, and community even though supports such as social workers or psychological 
doctors were unavailable. This research echoes Ferge’s (1971) observation that teachers 
have indeed limited capacities but they are usually expected to overcome and succeed in 
tasks that they were not prepared to do. Encouraging the study of teachers’ hidden works 
will benefit not only educational research but also practice, for teachers’ contributions to 
education and society should not be underestimated or their demands for support be 
ignored. 
2.7  Concluding Reflections on the Literature  
I have reviewed the discussions, debates, and studies concerning digital inequalities, 
m-learning, technology in schools, teachers’ hidden work, and the OLPC project. The 
literature expressed that, the nature and character of the digital divide not only changes 
over time, but also varies based on the differences in distinct places. Moreover, the 
speedy advancement of information technology certainly influences what technology we 
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choose and how we implement it into schools. Therefore, it becomes necessary for 
closing-divide projects to keep in step with the latest educational technology, while 
adjusting these advancements to fit local demands. Under this concern, how schools and 
teachers acquire, resist, or reshape new technologies is critical, for this factor determines 
the survival of these closing-divide projects. Further, how teachers devote their extra time 
and efforts to turn these projects into reality is also critical, but has not been widely 
researched. As one of the endeavors towards closing-divides, the OLPC project 
exemplifies a better attempt (especially compared to physical-access oriented projects) by 
enabling deliberation of concerns which might jeopardize the project and turning these 
deliberations back into the XO design and implementation. By addressing questions I 
proposed in Chapter 1, my study in this remote school may shed some light in the future 
literature towards closing digital divides in schools. 
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Chapter 3: 
The Context 
    In Chapter 3, I describe the broader, “macro” context, and the specific, the “micro” 
context, of my study. Economic, industrial, and educational policy implementations of 
information technology shape the formation of “IT in schools” in Taiwan. I interacted and 
was influenced by these technological changes from my childhood to adulthood, and 
from an elementary school boy to an international student abroad. These experiences 
drive and motivate me into the formation of this research. Hereafter, the context of the 
research site is described in detail.  
3.1  Recent Development of Taiwan’s Technology in Schools 
    Technology has been widely treated as a critical strategy to equip high quality, 
competent, and productive citizens, and it also is embedded in many educational reform 
practices among countries. In Taiwan, the Ministry of Education has established the free 
Taiwan Academic Network (TANet) for higher education and research institutions in 
1990 to connect researchers to the western world (Tseng, Su, & Chao, 1996). Although 
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the first information plan for promoting k- 12 technology education was issued in 1989, 
the connection of thousands of k-12 schools to the TANet was not accomplished until 
1999 by the National Information Infrastructure (NII) project, a government funded 
stimulation plan. In the past 30 years, the training of computer teachers was limited to a 
few undergraduate programs titled “Information and Computer Education” at the Normal 
Universities, and the curriculum guidelines treated “teaching student computer and 
programming skills” as these teachers’ major goal. Later on, the objectives of student 
learning and teacher training in technology generally switched to cultivating digital 
literacies for future citizens, instead of training prospective computer scientists.  
    After the year 2000, the current “Grade 1-9 Curriculum Guidelines”35 (2008) 
echoes calls for “reform with technology.” Under the critical topic, Information 
Technology Education, the guideline requires 32 to 36 hours of computer class each 
school year for 3
rd
 to 7
th
 graders. For 8
th
 and 9
th
 graders, the guideline requires that 
learning areas such as science or aesthetic education should apply information 
technologies into disciplinary instruction, or provide advanced computer classes as 
non-required electives for students.  
    However, the curriculum guidelines do not automatically equalize the preparation of 
                                                 
35
 http://teach.eje.edu.tw/9CC2/9cc_97.php 
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every school to provide decent quality education to students
36
. This is comparatively 
obvious for IT in education because it requires equipment, supporting infrastructure, and 
up-to-date trained teachers. After the NII was completed, the government has continually 
conducted initiatives
37
 to help rural communities close digital divides. However, owing 
to the misplacement of resources and lack of a complete policy set, inequalities are still 
reported again and again. For example, MOE provides free desktop computers with free 
and open source software to those low-income families
38
 with elementary school 
children. However, the costs of internet connection are not funded even though those 
families obviously cannot afford the connection fees. A white paper of information 
education in Taiwan (MOE, 2008) mentioned that, even though Taiwan is ranked the 7
th
 
best country in the comparison of digital opportunity index around the world (WSIS, 
2007) and even though so many policy tools have been provided, less than 50% of the 
                                                 
36
 For instance, a governmental digital literacy for school teacher website (http://eteacher.edu.tw/) has been 
established for years based on the requirement of the curriculum guidelines. However, most of the content 
is flash or large size videos that are difficult to use in schools without proper equipment.  
37
 There were at least, but not limited to: 
(1) I-tutors: MOE encourages college students to volunteering I-tutors for rural students 
(http://www.dsg.fju.edu.tw).  
(2) Business donations: MOE urges IT firms centralize their donations to MOE therefore the Ministry 
can deploy the hardware and software resources to those in need (http://bcare.moe.gov.tw). 
(3) Campus Youth E-service Volunteer: MOE teams volunteers to improve digital literacy in rural 
communities (https://ecare.moe.gov.tw). 
(4) People’s Desktop: MOE provides 1000 desktop computers per year to the low income households 
(http://icare.moe.gov.tw). 
(5) Digital Opportunity Center (DOC): MOE maintains DOCs in rural libraries and village offices 
which provide internet services to local adults (http://itaiwan.moe.gov.tw/). 
38
 According to the “Monthly Bulletin of Interior Statistics” (http://sowf.moi.gov.tw/stat/month/m3-01.xls), 
there are 112,000 qualified low-income families as of Dec. 2010, which represented 1.41% of the total 
households in Taiwan.  
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rural students have ever had a chance to finish their homework via computers. This 
phenomenon echoes the observation of van Dijk (2005) that, even in the most developed 
high-tech societies, digital inequalities still exist and may be deepening even though they 
may have stopped widening. 
3.2  My Growth and Learning with Technology 
    3.2.1 My birthplace. In 1979, I was born in HsinChu City, Taiwan, known as 
Taiwan’s Silicon Valley. Since Taiwan’s government established the HsinChu Science and 
Industrial Park in 1980, this city has become the world center of manufacturing 
semiconductors, computers, telecommunications, and optoelectronics. Although local 
residents complain about water overconsumption and toxic pollution by the park, it 
contributes more than 10% of the gross domestic product (GDP) for Taiwan. In addition, 
Hsinchu is the headquarters of the National Center for High-Performance Computing 
(NCHC)
39
. Hence, this mid-sized city has better opportunities to realize its information 
infrastructures, and residences have had earlier access to computers and the internet 
compared to other areas in Taiwan. 
    3.2.2 A technological head-start. I may say that I am a more tech-savvy person 
                                                 
39
 It is similar to the National Center for Supercomputing Applications (NCSA) at the University of 
Illinois. 
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than my peers. The first time I met the computer was during my late 4
th
 grade in 
elementary school in 1989. The school held an experimental, after-school computer class 
every Wednesday. When other kids enjoyed their time at playgrounds, I was sent to that 
computer lab by my parents with a few of my classmates. The computers were equipped 
with a 80286 processor, 1024 kilobytes memory, two 5.25 floppy drives, and a 13 inch 
mono color CRT (Cathode Ray Tube) Monitor, with Microsoft DOS 3.1 as the operating 
system. At that time, being technically literate meant that students acquired the 
disciplinary knowledge and operational skills of small computer scientists. We learned 
the basic calculation of a binary system, English and Chinese typing, introduction to 
computer hardware, a scripted text editor called PE2 (IBM Personal Editor II), and a 
simple programming language called BASIC (Beginner's All-purpose Symbolic 
Instruction Code) to draw graphics and write small games. Even though I did not choose 
computer sciences as my undergraduate major, these childhood experiences such as 
learning the concept of program flow control (e.g. statements like IF ... THEN ... ELSE, 
or loops like FOR I = 1 TO N) significantly cultivated my formative thinking ability. 
Affectively, the early experiences also helped me treat computer related technology 
positively in my life. For example, to play computer games smoothly, I studied 
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independently in bookstores and libraries on system optimization and processor 
overriding without feeling any concerns about breaking my first computer.
40
 The 
personal ownership granted me freedom to explore and test as much as I could by using 
“my” computer, while other children still had very limited access to computer labs. 
    In 1995, the official computer curriculum of senior high schools required one hour 
per week in 11
th
 grade. The concept of computer literacy remained the same, which was 
similar to the metaphor by Papert (1996) and had weak linkage to digital life. The major 
learning material was Quick BASIC (QB), an advanced programming language based on 
BASIC. Fortunately, the instructor did not limit his teaching to the official curriculum. He 
not only taught us Microsoft Works,™ a graphical word processor before the birth of 
Microsoft Word,®  but also connected us to the internet and visited WWW, Gopher, and 
BBS (Bulletin Board System). This experience expanded my understanding of the 
fast-growing information and communication technologies in the next decade. 
    3.2.3 College years. By nature an undergraduate who majors in educational 
foundations would not have much chance to get in touch with computer technology. Yet 
interestingly, the gender stereotypes “continued” my informal learning in computers. I 
                                                 
40
 It was a latest Pentium-586 desktop with 8MB memory in 1994, and was bought at the end of my 9th 
grade when even most college students in Taiwan did not have their own desktop computers. 
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was expected to be a computer-almighty by female classmates and fellow students.
41
 
Such “almighty” included not only troubleshooting software and hardware problems, but 
also purchasing parts of desktop or laptop computers and then assembling them from 
scratch. I also self-studied Linux distributions like Slackware, Suse, Debian, and RedHat 
in my sophomore year when operating a BBS, and then was appointed as a graduate 
assistant whose responsibility was a departmental MIS (Management Information System) 
and webmaster for six years. In 2003, I claimed my focus of instructional technology 
when starting my doctorate in Taiwan. 
    3.2.4 A self-reflective presentation. I kept thinking about how I could contribute to 
children and educational research after starting my doctoral program. By reviewing the 
history of instructional technology in Taiwan, I tried to locate myself into this academic 
path and then presented a review paper at a national educational research conference 
titled “Who talks about information technology in education? The review of educational 
technology discourse in Taiwan” (Chen, 2005, Nov., written in Traditional Chinese). I 
discovered that, initially the concept of “audio-visual education” (AVE) was first 
introduced to Taiwan as one of the instructional methods based on support by UNESCO 
                                                 
41
 The society considers teacher an appropriate career for females. In my undergraduate program, the 
gender ratio was about 1:3 as of boys and girls in a normal university.  
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after World War II. A few educational researchers joined this area and they used the 
technology to support establishing adult and continuing education institutions such as 
National Open University and the Educational Broadcasting Service. After computer 
technology advanced rapidly, these scholars, AVE people, gradually extended their focus 
to educational communication and instructional technology. However, owing to the 
limitation of those scholars whose academic backgrounds were neither from cognitive 
psychology nor computer sciences, not only foundational research but also practical 
breakthroughs were rarely conducted. That is, they tended to translate and introduce 
recent theory, development, and applications of new technologies from other disciplines 
instead of originating new knowledge and practices.  
    In addition to those instructional technologists, computer scientists in Taiwan had 
not cared about school learning for a long time yet changed their minds after the 1990s. 
Once the market of corporate training with e-Learning and m-Learning was opened, 
programmers thrived on building Learning Management System (LMS) and Content 
Management System (CMS) platforms to provide services to both educational providers 
and corporate learners. Governmental agencies and information industries also love to 
promote such e-Learning with information and communication technology since it fosters 
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the economic growth and nation’s competency. I concluded that (p.8) this e-Learning 
trend appears to emphasize learners’ individuality, cherish adults self-learning pace, and 
respect the flexibility of anytime-anywhere learning. However, the true intentions are 
actually treating individuals as a means rather than an aim because the collective goals 
like achieving the organizations’/nation’s objectives and boosting workers’ productivity 
were the actual objectives. Such a rationale may be appropriate in a marketized university 
but is inappropriate in a non-profit, k-12 educational context.  
    After understanding the context, I recalled my learning path, tried to map myself 
into academia, and found out why I was frustrated. Although still I did not clearly find 
my calling, I was aware that if I did not plan to follow the awkward footsteps of the AVE 
people, I needed to overcome my limitations -- I did not have formal training nor hold a 
degree in computer science which would have equipped me to design and develop 
software applications.  
Honestly, majoring in education not only has helped broaden my knowledge and 
methods of humanities and social sciences, but also cultivated my passions to benefit the 
next generation. Unfortunately, my home department in NTNU did not provide enough 
resources for doctoral students who chose instructional technology as their career at that 
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time. Hence, these struggles of personal academic identity made me extremely uncertain.  
3.3  My Encounter with the OLPC Project 
    3.3.1 First impression during service learning experiences. It was May 2008. I 
stepped with some uncertainty into GSLIS (Graduate School of Library and Information 
Sciences), a tall, Northern European style, elegant building. As an education student, I 
mailed the instructor of LIS451 (Introduction to Network and Information Systems) to 
ask if I could take his summer course.
42
 This course was arranged into two sections, the 
first part was an intensive daily and hands-on training in basic knowledge of computer 
hardware and networking.
43
 During lab sessions, classmates were teamed to solve 
problems, create site surveys, brainstorm construction plans at project sites. The second 
and main part was the trip to East St. Louis, Illinois, during weekends.
44
 Classmates 
lived together at Hubbard House,
45
 made meals there, collaborated, and enjoyed 
evenings with cards, games and books. After a whole-day installation work in a hot and 
humid community church, I found Chris, our TA, sitting at the kitchen table and checking 
his e-mail via an amazingly cute, small, light-green gadget which I couldn’t believe was a 
                                                 
42
 I needed to explore possible technology courses outside my home department since life always changes 
faster than I could plan. 
43
 It was no difficulty at all. As an experienced MIS, I can even help the course TA with lab sessions such 
as setting up subnet mask or troubleshooting broken memory modules. 
44
 The ideals and practice of this service learning course has been researched by Nazarova (2007). 
45
 A donated family building which provides volunteers a place to stay nearby. 
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real laptop. Chris briefly demonstrated his XO and introduced the One Laptop Per Child 
Project to me, an enthusiastic, ambitious, yet inspiring charity.  
    3.3.2 Rethinking my role as an educational technologist. To learn what OLPC 
advocates did was rewarding to me. After this service learning course ended, I started to 
Google related information about the project, and did two classroom presentations about 
it in other doctoral courses. Working as a technical consultant in the online masters 
programs at my college for years, I felt that is not the place for me to seek 
self-actualization as an educational technologist, even though it is meaningful to help 
online students and instructors overcome difficulties during the process of teaching and 
learning. Within the atmosphere of marketization, technology assisted instruction 
becomes a convenient way for higher education institutions to generate huge revenue. To 
college stakeholders, the quality of online education is strategically important because 
recruiting online students is highly competitive (c.f. Johnson & Aragon, 2008). Many 
graduate employees in those online programs chose related topics to pursue their degrees, 
while I struggled with this idea. Fortunately, the trip to East St. Louis opened a new 
window. Three years after that service learning, I still miss the streets, small ice cream 
shop, community center, and passionate people in East St. Louis. These community 
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volunteers light this lovely town and bring hope to residents. I also realized the social 
responsibility of a University: the community of public intellectuals. An esteemed spirit 
of a University depends on making public goods for this society, not a high academic 
ranking nor the amount of grants it raises. I have found my calling as an educational 
technologist.  
    3.3.3 Hacking and volunteering works. Because the G1G1 promotion ended in 
2007, I purchased two used XOs from eBay and started my hacking journey. Before 
familiarizing myself with the Sugar interface,
46
 I surveyed users’ “unboxing” postings 
from discussion forums and blogs to learn about the XO. 
    People in the digital world are accustomed to a Window-ish GUI, Nicholas 
Negroponte once commented that choosing an unfamiliar Sugar interface into XO-1 
might be one of the biggest mistakes he had ever made (Vota, 2009), and this decision 
negatively impacted the speed of worldwide deployments.
47
 To utilize the complete 
potential and flexibility of the XO laptop, I requested the developer key, bought a SDHC 
                                                 
46
 A blogger Bill Pytlovany suggested the first-time adult users in the western world should ”Forget 
everything you already know!!,” which means that we have to try to leave all the habits we have ever had 
such as double click and folder file system. Unfortunately, I simply was dominated and cannot explore the 
Sugar environment without the open source manual written by communities. After doing a series of internet 
search, I found most of the G1G1 program users in the United States have similar experiences, and some 
folks started OS immigrations from Sugar to Fedora, Ubuntu, and even MacOS 9. 
47
 Therefore, the next generation of the XO-1.5 and 1.75 will be installed with both Sugar and Fedora, 
which enhances the usability of XOs. 
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card, over clock, made my XOs dual-bootable between Ubuntu and Sugar, and localized 
my XOs. By doing so, the XOs can be both a great learning tool for children and a mini 
netbook for daily uses.  
    More critically, I also registered at a community translation system called Pootle
48
. 
This system applies a collaborative and remote working structure which not only cuts 
translating jobs into smaller and manageable projects, but also provides a peer-reviewing 
system for quality assurances. The goal of Pootle is to help overcome language barriers 
for children worldwide, especially for those who are born in a place where English is not 
their native nor bilingual language. By devoting time, the volunteers have translated 
thousands of the terminologies for Sugar and application interfaces such as Etoys from 
English to multiple languages.  
                                                 
48
 http://translate.sugarlabs.org/ 
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Fig. 3.1  Screenshot of the Translating Progress in Traditional Chinese by Sentence and 
Words Count 
 
I enrolled in the locale project of Traditional Chinese (zh_TW) in summer 2010. 
Formerly, OLPC project has not drawn much attention in Taiwanese volunteer 
communities therefore only four persons worked together in my locale. In the end I 
finally gave up the Etoys translations for not only other basic terminology needed to be 
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translated first but also the Etoys project is too large; a small cohort like we were could 
be burned out before chiming in on other more manageable translation projects. In June 
2011, the month I walked into my field placement, 9 of the 13 translation projects were 
finished (Fig. 3.1, where the account fallwind is me) and this covered mostly the basic 
interface and built-in software in the Sugar environment.  
3.4  The Research Site 
    Skyline Elementary School,
49
 my research site, was located in the northern 
mountains of Taiwan at an altitude 3,937 feet (1,200 meters), near the south entrance of 
Shei-Pa National Park. The drive time from the nearest city, Tai-Chung, took around three 
hours. This school was classified as an “extremely remote” school by the Ministry of 
Education (MOE). To better help remote schools overcome their disadvantages, the MOE 
initiated an action plan titled “Educational Priority Area” starting in 1998, which 
subsidized less-resourced schools such as Skyline with increased budget allocations for 
equipment, books, and extra teaching hours.  
 
 
                                                 
49
 Pseudonyms are used throughout this dissertation to protect the anonymity of the individuals, places, and 
events. 
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Fig. 3.2  A Snapshot of the Skyline Elementary School 
 
This school was not formally founded until August 1
st
, 1955. During the Japanese 
colonial period (1895-1945), the local administration established many supplemental 
agencies called “aboriginal educational stations” (Traditional Chinese: 蕃童教育所; 
Japanese: ばんどうきょういくしょ), an institution which forced “uncivilized” 
aboriginal children to be acculturated into Japanese culture to maintain the public order. 
Interestingly, the “teachers” in such educational stations were local police officers rather 
than being certified normal school graduates. The Skyline tribe (the name actually means 
the village with plum trees) had also one station. To solve children’s commuting 
difficulties for compulsory education, the Chief of the tribe, Mr. Ke, requested the county 
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government to site a branch campus inside the village after the Republic of China 
government occupied Taiwan after World War II in 1945.
50
 The branch recruited 1st to 
4th graders. Ten years later, the branch campus was authorized to be an independent 
elementary school with kindergarten to 6
th
 grade students.  
Unfortunately, the 921 earthquake
51
 (九二一大地震), measuring 7.6 magnitude, 
struck the mountains of Taiwan in 1999. The school was completely destroyed and was 
not rebuilt until 2001 because of severe weather such as typhoons during those two years. 
In 2011, there were 38 students from 1
st
 to 6
th 
grade, 9 full-time teachers, 1 substitute 
teacher, 1 contract teacher,
52
 2 aboriginal part-time teachers, 2 construction staff, 1 
school nurse, 1 personnel and budget accountant, and 1 Substitute Military Service 
(SMS)
53
 staff in the school. The persons appearing in my study are listed in Table 3.1. 
                                                 
50
 Under the Chinese ruling power by Kuomingtong (Chinese Nationalist Party, aka KMT) after World 
War II, the educational objectives of the indigenous tribes were to “facilitate” those under-developed tribes 
and villages to immerse into the mainstream society as soon as possible. It wasn’t until the 1980s, when 
aboriginal social activism started to call for people’s own identity and rights because of the crash of 
autocratic governance and a social call for democratization (Perin, 2007). In 1998, the “Indigenous 
Education Act” was put into operation, which ensures tribes the rights to educate children based on their 
own heritages. Moreover, the mother tongue was granted as part of the formal curriculum in k-9 schools. 
Ten years later, the “Indigenous Peoples Basic Law” passed and indigenous groups were authorized to 
establish their tribal reservations, autonomous regions which enjoy freedom from any external authorities. 
51
 About twelve thousand aftershocks were recorded by the Central Weather Bureau. This earthquake 
caused 2,415 deaths, 11,305 injured, and more than 10 billion losses in US dollars.  
52
 I held this position during my fieldwork for nobody applied this position and I was asked to help.  
53
 An alternative social service to conscription in Taiwan.  
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Table 3.1 Characters appearing in my study
54
  
Pseudonym Gender Ethnicity Age Roles and Responsibility 
Adults 
Aaron Male Atayal 30 Interim Provost, English teacher 
Amy Female Atayal 45+ Parents 
Chris Male Bunon 26 Kindergarten teacher 
Clark Male Han 35 Personnel staff 
Lana Female Han 31 5
th
 grade teacher 
Maggie Female Atayal 47 Principal 
Madra Female Han 50+ School Nurse, Accountant 
Marshall Male Han 31 2
nd
 grade teacher, Instructional 
planning, CIO 
Patrick Male Han 48 Construction staff 
Sabella Female Atayal 25+ Secretary of tribal college 
Ward Male Han 40 6
th
 grade teacher 
Wayne Male Atayal 55 Teacher, student affairs 
Yanaba Female Atayal 40+ Parents, Dormitory manager 
Yadira Female Seddiq 23 1
st
 grade teacher 
Yves Male Atayal 60 Director of General Affairs, art teacher 
Julian Male Atayal 33 My contact to the field 
Students 
Calantha Female Atayal 8 2
nd
 grade student, class leader 
Callia Female Atayal 8 2
nd
 grade student 
Colin Male Atayal 7 1
st
 grade student 
Hattie Female Atayal 8 2
nd
 grade student 
Jaimie Female Atayal 12 6
th
 grade student 
Lydia Female Atayal 11 5
th
 grade student 
Laura Female Atayal 11 5
th
 grade student 
Nancy Female Atayal 8 2
nd
 grade student 
Patty Female Atayal 8 2
nd
 grade student 
Peter Male Atayal 7 1
st
 grade student 
Sabra Female Atayal 7 1
st
 grade student 
Steve Male Atayal 11 5
th
 grade student 
Tammy Female Atayal 11 5
th
 grade student, class leader 
Yasmine Female Atayal 8 2
nd
 grade student 
Yavonna Female Atayal 8 2
nd
 grade student 
Yen Male Atayal 8 2
nd
 grade student 
Yamini Female Atayal 7 1
stt
 grade student, class leader 
Yuri Female Atayal 11 5
th
 grade student 
                                                 
54
 Not everyone was listed.  
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In this school, teacher retention has been a continual challenge due to inconvenient 
living conditions.
55
 Although teachers are certificated as general elementary school 
teachers, only one of them holds a disciplinary license in English teaching. Recruiting 
teachers with stronger teaching backgrounds has become an everlasting struggle for 
remote schools like Skyline.  
    The school district of Skyline contains two small tribes/villages: Tian and Skyline. 
Residences in these two villages were mainly Atayal,
56
 one of the biggest ethnic 
Taiwanese aboriginal groups.
57
 People earned their living by farming, collecting, and 
working temporary jobs such as construction laborers in cities. Hence, most of the 
children were raised by single parents or grandparents because many adults need to 
constantly work out-of-town. Therefore, the elementary school not only served as the 
major castle of cultivating and educating those resource-short children, but also a 
community center in the two villages.
58
 In addition to the mainstream, national 9-year 
                                                 
55
 For instance, it is hard for teachers there to find an ideal mate because of sparse population. Therefore, 
teachers may not consider this place a permanent home. 
56
 Atayal means “brave people.” There are approximately eighty thousand Atayal people in Taiwan 
according to governmental statistics 
(http://www.apc.gov.tw/portal/docList.html?CID=FAD81C01A21CEFD8) , which consisted of 20%~25% 
of Taiwan's total indigenous population. Some anthropologists believed that Atayal people might be the 
origin of Austronesians throughout the islands of Southeast Asia and the Pacific (Pietrusewsky & Chang, 
2003; Melton, Clifford, Martinson, Batzer, & Stoneking, 1998). The major distinction between Atayal and 
other Taiwanese aborigines are the tradition of facial tattoo (Chen, 2002), which is a representation of 
identity and social class.  
57
 There are about 490,000 aboriginal people and 14 recognized indigenous groups in Taiwan, which 
consist of 2% of the total population.  
58
 For instance, the Skyline village had no medical facilities. Therefore if any residents became injured or 
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integrated curriculum, Skyline had its school-based curriculum, which focused on the 
preservation and inheritance of the indigenous history and culture.
59
 The school taught 
Atayal language, folk songs and dances, provided course materials for adults’ continuing 
education, and established an exhibition room with Atayal teaching resources for 
neighbor schools.  
    Even though the school is under less-fortunate conditions, teachers were still trying 
to recruit external support to start programs to facilitate both students’ learning quality 
and teachers’ teaching competency. For example, the school applied for small grants for a 
professional development workshop, which introduced teachers to Free and Open Source 
Software (FOSS) in teaching. According to the official course schedule, children in 
Skyline had a 40 minute computer lab session every week to obtain some essential 
computer skills like using mouse and keyboard, English and Chinese typing, and word 
processing for 3
rd
 to 6
th
 graders. However, only a few of the children had donated and 
                                                                                                                                                 
sick, the first place to go was this elementary school because they can find the school nurse for first aide. If 
the first-aide did not work, teachers who had a vehicle would take the patient to nearest hospital 
immediately.    
59
 Currently, indigenous tribes in Taiwan still keep their own custom, language and culture. For instance, 
Ancestral spirit worship is an important organized social activity in Atayal tribes. Besides, music playing 
and dancing with Gan mouth string are a distinctive feature of Atayal entertainment activities. However, 
the Council of Indigenous People of the Executive Yuan, the agency in the central government, warns of 
the crisis of rapid-loss of cultural heritage due to challenges of “modernization.” Chen’s (2009) case study 
described the dual-challenges that Atayal children face to preserve their mother tongue. The first challenge 
comes from the mainstream Han society because the Chinese culture dominates most economic, political, 
educational, and cultural lives in Taiwan. The second challenge is the “internationalization,” which is the 
driving force that requires non-English speaking people to learn English as the first foreign language. These 
two forces have divided the energy of Atayal children while preserving their language and culture.  
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refurbished desktop computers at home. Without the context of digital learning as part of 
life, the benefit of the current computer class was doubtful.  
    Skyline had some chances to be reported on TV programs or radio shows, and the 
charity programs made the children’s needs known to the public. Hence, the school has 
enjoyed many donations from both profit enterprises and nonprofit foundations. For 
example, in early July 2011, the First Bank donated schoolbags and used desktop 
computers to the school. Meanwhile, the HESS Foundation held a one-week English 
summer camp during summer vacation. During the 2011 fall semester, another charity 
foundation sponsored a visit to the branch of National Palace Museum, and the students 
were very excited because some of them have not had chance to take the high speed rail 
to other cities. However, teacher and parent interviews (2011/11/22, Interview_Lana; 
2011/11/10, Interview_Yanaba; 2011/11/26, Interview_Aaron) both argued that the 
students had taken external donations for granted, and they wondered if students may 
need more opportunities to learn how to cherish people’s goodwill and how they can 
contribute back to the society when they grow up.  
    The school has four main buildings: the instructional building, the dormitory and 
parking lot, the kindergarten, and the administrative building. There is a multimedia 
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classroom underground with a performance stage on the ground. In addition, the school 
also equipped the sports field and play ground for physical education.  
 
Fig. 3.3  Floor Plan of the School  
 
    The instructional building was a two-story building. The 1
st
, 2
nd
, and 3
rd
 grade 
classrooms and a ballroom were located on the ground floor. The 4
th
, 5
th
, and 6
th
 grade 
classrooms and the school library were located on the second floor. There was a balcony 
in the second floor and higher-grade students liked to chat and play there during breaks. 
For the three-story administrative building, the ground level was office area designated to 
teachers, school nurse, the principal, and the director of general affairs. The aboriginal 
resource classroom, the science lab, and the computer lab were located on the second 
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floor. The music and art classroom were located on the 3
rd
 floor. The third building was 
also three-story. The first floor was a dining room where students enjoyed their breakfast, 
lunch, and dinner. The second floor was a parking lot for teachers and the third floor was 
the teachers and students dormitory. The kindergarten building was two stories, but only 
the ground level was occupied. The space of the second floor was changed to a teachers’ 
dormitory because there has been a room shortage since 2010, and even the principal was 
under the waiting list until the end of 2011. To resolve this shortage, the county 
government recently approved a construction plan that aimed to build a three-story 
building on the playground in 2015.  
    There were five schooldays per week. A typical school day started in the early 
morning. The dormitory guardian woke boarders up around 6:30 am while a chartered 
school bus started to pick up other children in communities around 6:40 am. By 7:25 am, 
the school bus with K to 6
th
 grade children arrived at the campus and the dormitory was 
locked at that time. One assigned teacher grouped all the students to clean their campus 
for about 25 minutes. Around 7:50 am, the teacher summoned students and teachers to 
the dining hall for breakfast. Most students did not stay long in the dining hall. After 
breakfast, they washed dishes and came back to the classroom for morning reading 
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session from 8:10am to 8:50 am. During the session, students worked on their unfinished 
homework, checked out a storybook from library and read it in the classroom, or the 
teacher conducted housekeeping issues like collecting fees or worksheets. Each 
Wednesday, the reading session turned to a weekly ceremony in the basketball field 
which raised the National Flag, sang the National Anthem, rewarded good students, and 
taught Atayal legends and stories.  
    The class schedule started at 8:50 and ended at 3:20 pm. The class time was 40 
minutes along with a 10 minutes break. The lunchtime was 12:00 pm to 1:00 pm. On 
average, each teacher needed to teach around 18 to 20 classes per week, and some of their 
class load might be decreased owing to additional administrative responsibilities. After 
the official class schedule, there were two optional, government-funded, supplementary 
classes from 3:30 pm to 4:10 pm, and 4:20 to 5:00 pm. Most of the students attended 
these two classes. After 5pm, the school bus came to pick up the children and the 
dormitory opened again for boarders. All boarding students took a bath and turned in 
their dirty clothes to the guardian. Dinner started at 6pm and there was another evening 
individual study session for these dorm children from 7:00 pm to 8:30 pm where they 
could finish their homework. In the meantime, the guardian cleaned the kitchen and did 
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laundry for children. After the evening session was dismissed, children returned to their 
room, had their free time till 9 pm, and went to bed around 9:30 pm. The dormitory 
guardian patrolled across boys and girls rooms to ensure all of the students fall asleep. 
Then, they wake up at 6:30 next day.  
  
Table 3.2 Kenzen’s weekly class assignments in 2011 Fall Semester (translated) 
 
2011 Fall Semester 
Instructor: Kenzen Chen 
 
Time Mon. Tue. Wed. Thur. Fri. 
0850-0930  PE(2)  Science (5) Reading(2) 
0940-1020 PE(1*) Science(2) Health(2) Science (5) Science (2) 
1030-1110 Health (4) 
Counseling 
(2) 
Supplement 
Learning (2) 
Science (2) Counseling (3) 
1120-1200 
Counseling 
(5) 
Health(1)  Reading(1)  
1200-1250 Lunch 
1300-1340  
Counseling 
(1) 
In-service  
Training 
 Science (5) 
1350-1430  Science(2)  
Chinese 
Calligraphy(6) 
1440-1520 Health (4)   
Chinese 
Calligraphy(6) 
*The parentheses indicates the grader I taught 
     
    During my field study, I was appointed as a contract teacher and taught the courses 
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which were not able to be covered by full-time schoolteachers. Based on the 
teacher-student-ratio, the educational personnel regulation set a standard to recruit 
enough teachers for every school. However, in Taiwan’s schools teachers need to share 
the administrative responsibilities with limited pay. To reimburse their additional 
workload, they are allowed to teach 4 to 8 class hours less than a regular teacher. Hence, 
contract teachers are hired to fill in these vacant hours. My teaching load was 22 class 
hours per week, which equaled the usual teaching load of a full time teacher. I had 4 
classes for 1
st
 graders, 9 classes for 2
nd
, 6 classes for 5
th
, and 1 class for 3
rd
, 4
th
, and 6
th
. 
This opportunity gave me a legitimate role and a good starting point to be involved as an 
insider with teachers and students in Skyline.   
3.5  Contextual Considerations 
    Within the context of these multi-layered, macro and micro contexts, how could I 
implement a closing-divide project based on the XOs in my research site? Upon my 
understanding of the contexts and my role as a teacher in the school, the possible answers 
were obviously different when comparing deployments in developing countries and a 
remote area in a developed country. 
In the annual conference of the Taiwan Association of Educational Communication 
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and Technology in Dec. 2011 (Chen, 2011), I presented my considerations, reflections, 
comparisons and what I was doing on the mountains. Similar to two OLPC projects 
deployed at Western Australia
60
 and Aboriginal Canada,
61
 the students in my remote 
area of Taiwan utilized a complete national curriculum with already-designed learning 
materials and activities. These materials were delivered by semester and were required to 
be learned sequentially. Furthermore, although learning opportunities in the remote area 
may not be as good as in an urban area in developed countries, students still had schools, 
teachers, curriculum, and local libraries. Moreover, an ICT infrastructure was provided at 
each school and there have been some, although not sustainable, governmental projects 
initiated to close inequalities. Therefore accessing the digital world was not that 
impossible compared to the developing countries. Hence, XO laptops could play a 
supplementary role in developed countries rather than be the only learning media as in 
developing countries. Moreover, the students in the remote area still had some chances to 
be in touch with modern technology such as cell phones or desktop computers in the lab. 
The difference was that children may not have a clear idea of the potentials of these 
technological devices because they did not have enough time to be involved or lacked 
                                                 
60
 http://www.laptop.org.au/ 
61
 http://www.olpccanada.com/ 
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guidance from teachers. Once they had guided opportunities to the digital world, students 
would learn automatically and continually after I left the school I felt.  
To conclude, instead of fitting everything into the designated national curriculum, I 
decided to develop learning activities which focused on students’ information literacy and 
motivation to use the XOs.  
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Chapter 4: 
Methodology and Methods 
After the approval of the UIUC institutional Review Board (IRB) (see Appendix A), 
this study was also approved by the school principal in early Feb. 2011; via e-mail 
communications (see Appendix B). Prior to the start of the study, each participant was 
asked to sign and return the confirmation consent to me, which is described in Chapter 4.  
4.1  Methodological Considerations 
    4.1.1  Qualitative case study. Qualitative work not only provides possibilities for 
participants’ perspectives and meanings to be articulated, but also enables us to 
understand ourselves in relation to the larger world. To answer the questions of this study, 
qualitative inquiry strategies were applied in my fieldwork. To me, qualitative inquiry is 
an engaging, situated journey for both researchers and participants. Researchers are 
interested in understanding the meanings which have been constructed by others 
(Merriam, 2001). It is also an action of multiple interpretive practices (Denzin & Lincoln, 
2005). Even though there have been many developed research strategies (see p. 23) such 
 
120 
as performance ethnography or action research, there is no “cookbook” available for 
qualitative researchers because the choice of research methods depends on the specific 
context and issue of the study (Maxwell, 2005).  
    Some qualitative research strategies have distinct theoretical backgrounds, 
comparatively longer traditions, specific methods/instruments, and address particular 
interests. For example, an ethnographic study mainly focuses on issues of culture and 
society; the research always reports the beliefs, artifacts, value systems, or folk attitudes 
in the findings as each social group is described; ethnomethodology is the major protocol 
when conducting the research. For Merriam (2001), ethnography, phenomenology, and 
grounded theory are relatively distinct types of qualitative research strategies in education. 
Conversely, she discovered that much qualitative research in education neither focused on 
culture nor built a grounded theory, but simply sought to “discover and understand a 
phenomenon, a process, or the perspectives and worldviews of the people involved 
(p.11).” She labeled these studies as “basic” or “generic” qualitative research.   
 The specific strategy applied in this study was the case study. Treating this remote 
and highland school as a bounded, particular and complex entity, a holistic case study that 
attempted to examine these complexities addressed my questions. Robert Stake (1995) 
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stated that qualitative case study is an analysis of intensive descriptions of a bounded, 
integrated phenomenon or social unit. He claimed that to obtain sufficient information for 
the purpose of holistic explanations, rich and thick descriptions are necessary. I argue that 
my case can be characterized as being a particularistic, descriptive, and heuristic 
(Merriam, 2002, p.29-33) case study. First, the background of the remote school served as 
a site in which to explore the digital divide in a developed country. This was interesting 
because, even though many researchers and policy advocates focus upon the problem of 
digital divides in developing countries, such divides that exist in developed countries 
present different problems and questions. Hence, conducting this case study helped our 
understanding of attempts to close such divides for remote school children in developed 
countries. Second, the study was lifelike, holistic, and exploratory. I stayed in the school 
as a regular teacher for roughly seven months and this allowed me to investigate as many 
avenues as possible for developing thick descriptions. The experiences showed that, 
bridging divides in such a reduced-resource environment can be a complicated endeavor 
and it would be helpful to describe those factors which contribute to the endeavor. Along 
this line, teachers’ hidden works should be made explicit to educational researchers. 
Third, I expected that my study would be able to explain and discuss why this 
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technological innovation in this setting worked or failed to work as measured against my 
goals.  
In Stake‘s (1995) terminology, my study was a combination of an intrinsic and 
instrumental case study. It was intrinsic in that I had intrinsic interests in the basic nature 
of the children’s lives and learning experiences with XO laptops. It was also instrumental 
because I explored the operations of how teachers in a remote school closed digital 
divides for their children. Considering the relationships between researcher and 
participants, this study was also a co-operative inquiry (Reason, 1998) because we 
worked together toward technological social inclusion for remote school students. In 
addition to pre-established data collection protocols, I also followed the suggestions of 
Maxwell (2005, p. 81) that researchers remain flexible when projecting the research plans, 
for qualitative inquiries always present unexpected possibilities.  
    4.1.2 Site selection. It is critical for a researcher to purposefully select a research 
site which expresses the distinct characters of the research interests (Stake, 1995). 
Therefore, a study should begin with the selection of an appropriate and information-rich 
case. Meanwhile, the false selection of research sites is worth reporting till the designated 
site and methods are chosen, for such dead-end experiences are still valuable and 
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referential to future researchers (Silverman, 2005). Initially I sought two opportunities for 
my research sites; the first one was to join the service learning program that has been 
conducted by the Graduate School of Library and Information Science at São Tomé and 
Príncipe. GSLIS hosted several ESL summer camps using XO laptops in local schools at 
São Tomé. However I could not support myself because of budget constraints. Another 
opportunity was the OLPC Internships
62
 which provided Pre-field and field assessment, 
monitoring and evaluation, pedagogy, and technical support projects in deploying 
countries.
63
 However, the program was announced in early 2011 but the detailed 
application information for applicants was never available. Therefore I had to seek other 
possibilities.  
Based on the criteria of the Educational Priority Area by the Ministry of Education 
in Taiwan, the elementary school in which I proposed to work was classified as an 
extremely remote school which requires additional external supports to maintain the 
quality of education. Moreover, this school leadership was willing to positively change 
the situation of resource shortage via external supports. Fortunately, I also had personal 
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 http://laptop.org/en/interns/opportunities.shtml 
63
 I was aware that Morgan Amis, a doctoral candidate in Stanford’s Department of Communication, was 
writing her dissertation of her OLPC field observations around Latin America countries. See  
http://www.stanford.edu/~morganya/  
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connections/contact
64
 with this school, and the above conditions made Skyline one of the 
appropriate candidates for my case study. I discussed my initial research idea with my 
contact and he passed my ideas to his relatives, the principals, at prospective sites. Two 
school principals expressed interest. Considering my limited ability as an individual 
graduate student conducting research, I began by portraying my detailed research plans to 
the principal with the smaller and farther school, Skyline. In addition to my personal 
research capacity, I believed that, between the two schools that I might have access to, 
children in Skyline needed immediate resources of instructional technology because the 
school suffered continued isolation due to difficult transportation conditions and 
insufficient governmental supports. Borrowing from the belief “to the greatest benefit of 
the least advantaged” from John Rawls (1999), I considered that selecting Skyline as my 
starting point as an educational technologist whose career is aiming at closing digital 
divides, was more helpful than choosing any other schools, for they may already have 
enjoyed better situations than Skyline.  
    4.1.3 Role of a researcher. Unfolding the disposition of the researcher is vital in 
qualitative research, especially the maintenance of transparency for it helps manage 
                                                 
64
 One of my doctoral classmates in my Department was a Taiwanese Atayal who graduated in summer 
2012. His family and relatives have devoted themselves to elementary education as teachers and school 
administrators in remote areas for decades. 
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subjectivity and possible bias (Holliday, 2007). To realize my research project as the 
starting point of my future career was challenging. I confessed and reflected upon myself 
in Chapter 3, including my background, weaknesses, strengths, and possible limitations. 
As an educational researcher, Stake (1995) described the compound characters of his/her 
roles. She or he can interchangeably take the role as an interpreter, a biographer, an 
evaluator, an advocate, and a teacher during research. My technological competences, 
knowledge of the academic discussions of digital divides and learning with handhelds, 
and personal experiences with XO laptops, provided me both a theoretical and practical 
ground to initiate my research. As a flexible case study researcher and a teacher, 
inevitably I contributed part of my time participating in the daily routine of the school 
operations as a volunteer, and used my professions to maintain the school website and 
server, optimize and troubleshoot out-dated desktop computers, provide small training 
sessions about useful education software and so on. Moreover, my participative actions 
enacted a better understanding of how things worked and what it meant in the research 
site. Throughout the actual engagement, a qualitative researcher like me reflexively 
negotiated myself within the social context by “learning to listen” and “listening to learn” 
(McIntyre, 2008, p.8). By working with practitioners, the stereotypical beliefs will have 
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the chance to be eliminated. However, although I had formal training as a high school 
teacher, I still had difficulties transferring my teaching skills to elementary school 
children. Once I was part of the school and took my teaching duties, I needed to be 
responsible for my students before my research work. These teaching and volunteering 
activities benefited my role as a participatory researcher and the prolonged collaborative 
relationships between the school and me. Nevertheless, part of my data collection and 
real-time observation were sacrificed. 
During the research practices, both the criteria of caring and justice, such as 
emphasizing responsibilities to others and ourselves and protecting against conflict 
between individuals (Mauthner, Birth, Jessop, & Miller, 2002), were ethically considered. 
In addition to applying ethical training
65
 and UIUC IRB review process as a pre- 
safeguard, I respected the current teaching practices in the school and fit myself into the 
office culture with teachers. Most of the time, students enjoyed the provided XOs, 
software, and curriculum. 
Although being a cultural stranger may be beneficial because nothing would be 
taken for granted (Holliday, 2007), this could also be a serious limitation. Born as a 
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Research in Public Elementary and Secondary Schools - SBR, Research with Children - SBR, and Social 
and Behavioral Research. 
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mainstream Han (ethnic Chinese: 漢人), I knew very little of the history and culture of 
Atayals. It is natural that my own cultural background shaped the 
interpretation/misinterpretation and analysis of research data. I have had a few 
undergraduate and graduate courses in multicultural education and this did raise some 
awareness through the academic discussions of the controversies and struggles and this 
helped analyze of my data. Therefore, I made friends in the community and positively 
learned the Atayal culture and language. Moreover, member checking of my research data 
with my Atayal classmate in my department was considered to gauge my 
misunderstandings of phenomenon.  
4.2  Procedure  
4.2.1 Recruiting process. The Principal agreed in February 2011, to my use of her 
school as the research site. The potential participating students were chosen on the class 
schedule that was assigned to me in August, 2011, before the start of research. The 2
nd
 
graders and 5
th
 grade students were selected and I talked to the teachers of the classes and 
asked for permission to teach with XOs in their class activities. By sending the 
recruitment letter which explained my research intentions in the fall 2011 semester to 
teachers, students, and parents, research consent forms were obtained during the first two 
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weeks of the classes. The students were informed that they could withdraw from the 
study at any time without any interference of their grades. The students were also 
encouraged to discuss their participation with their parents. In the middle of the semester, 
I started to recruit my interview participants such as teachers and parents by face-to-face 
or phone chats. 
4.2.2 Consent process. All the teachers’, parents’, and children’s letters and consent 
forms were written in Traditional Chinese, the official language in Taiwan, and the 
coherent English translations are attached in Appendix E. Each student received a copy of 
the parent consent form and the student assent form. They were asked to take these forms 
home and discuss them with their parents or guardians. I enclosed the hard copies of 
consent forms and the assent forms in the same envelop and asked students to take the 
forms home. If they agreed to join this study, they and their parents signed the forms and 
brought the forms back to me the next week and eventually all students and their parents 
agreed to participate.  
 In addition to children, other related participants such as teachers in the school 
received either a hard copy or an electronic version (upon request) of consent form 
concerning my interview invitation. If they wanted to share their experiences and 
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reflections in the interview, they signed the form and handed it back to me during the 
interview. Later interviews were arranged according to their preferred location and time.  
    4.2.3 Overall timeline. The overall field study was prepared in 2011 summer, 
started at 2011 Fall semester, and finished at the end of 2011. The timeline was preceded 
in the following sections:  
1. The research preparation started in the middle of June.  
2. In July, the teacher and I settled down the technical environment (such as 
electricity wires, wireless routers, some needed network services like DHCP, 
and software applications) to connect XO laptops.  
3. In August 2011, I consulted with the two teachers of 2nd and 5th graders to 
prepare learning activities.  
4. The teaching activities started in the first week of September where the fall 
semester in Taiwan started.  
5. Classroom video-tapings, journals, and interviews proceeded regularly during 
my field work.  
6. The interviewees were invited to review the transcriptions from their interviews 
for the sake of checking data trustworthiness.  
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7. To understand the impact of the XOs, after leaving the field I stayed connected 
with some teachers and students via social media such as Facebook and e-mail. 
    The fieldwork timeline and the critical checkpoint of the research progress are 
drawn in the Gantt chart (Fig. 4.1).  
 
       Bi-Month 
 
Task 
2011 
Jan. 
2011 
Mar. 
2011 
May 
2011 
Jul. 
2011 
Sept. 
2011 
Nov. 
2012 
Jan. 
Writing proposal            
Asking permission 
to research site 
       
IRB review        
Proposal defense       
    
Research 
preparation 
        
Recruiting children 
and parents 
   
  
 
  
Field study / data 
collection 
          
Leave the field 
       
Fig. 4.1  Gantt Chart and Check Point of the Research Time Line  
4.3  Data Generation 
The collected empirical data was mainly categorized in the following ways: 
 
131 
1. Classroom video/audio-taping: There were observations during my class 
sessions. Each observation lasted 40-50 minutes. One video camcorder and two 
recorders were used. There were 208 recordings of my teaching sessions in the 
2
nd
 and 5
th
 grades, which consisted of 1,471 recorded minutes (21.8 gigabytes).  
2. Photos: A digital camera was used by my students and myself. The photos 
captured students’ life and learning during school hours (2,070 digital photos). 
3. Interviews: There were student focus group interviews, individual teacher 
interviews, and individual parental interviews (see Appendix C for interview 
questions). The students talked about their perceptions, experiences, questions, 
and feedback on the XO laptops and their learning experiences during or after 
class sessions. The teachers were interviewed about their experience of XO 
laptops and perceptions of the changes made to the class in the end of the 
semester. Parents were interviewed about their perceptions and opinions of this 
XO implementation. Adult interviews lasted about 1~2 hour. There were 16 
interviews, 689 minutes (7 students, 6 teachers, 2 parents, and 1 staff). 
4. Field notes: As a teacher, I could not conduct data collection when I was on 
teaching or administrative duties. Therefore, I took field notes and reflections 
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daily in the evening. There were 84 daily journals. 
5. Artifacts, document, and logs: Documents such as teachers' curriculum 
preparation notes, students' homework such as diaries and portfolios edited via 
XO laptops, students’ exam sheets, the teacher-parents communication book, as 
well as the school’s policy statement were read and examined. 
This data was mostly created and stored in electronic format on my personal laptop 
with password protection. Printed and written data was digitized and the original copies 
were kept in a secure location in a locked filing cabinet designated to store research data. 
After finishing data collection, I brought the digital data back to the US and made a 
backup copy on DVD disks. In the transcription and writing process, pseudonyms and 
codes were created and substituted for the actual names of children, teachers, parents, and 
the school. 
By appropriately citing this empirical data, the format “data generated date, data 
category-character or author: page number” was used in the following chapters. For 
example, a quote in page 5 from the interview of teacher QQ in Jan. 5
th
, 2001, was cited 
as “(2001/01/05, interview_QQ: 5)” and my daily journal in Sept. 05, 2012 was cited as 
“(2012/09/05, journal).”   
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4.4  Data Analysis and Reporting 
    With generated field data in hand, I took journals, transcribed interviews, and reread 
these journals with supporting data such as students’ homework. During the fieldwork, I 
reported with my thesis advisor, Dr. Margery Osborne, weekly via e-mail 
communications, chatted with my colleagues in the school after work, and discussed what 
I experienced with my contact in C&I. These feedbacks guided my research journey step 
by step. This was critical because the analyses might be unfocused, repetitious, and 
overwhelming due to overload of information (Merriam, 2002). Therefore, reflecting 
what I was doing simultaneously in the field, and routinely seeking advice smoothed the 
process of data analysis and reporting. 
To ground the explanations from the empirical data, Stake (1995) suggested that 
both categorical aggregation and direct interpretation are necessary when making sense 
of an understandable case. According to Yin (2009, p.130 -136), at least four general 
analytic strategies were preferred in my analysis: Relying on theoretical propositions, 
developing a case description, using both qualitative and quantitative evidence, and 
examining rival explanations.  
Codebook (for example, Crabtree & Miller, 1992) was developed and gradually 
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revised as a template to induce the collected texts. Technically, one of the Qualitative 
Data Analysis (QDA) software, QSR NVivo ® , was applied to help store, manage, code, 
categorize, and analyze my textual and pictorial-video data. By the facilitation of coding 
and tagging, I gradually established an overall pattern of the case and possible casual 
linkages which supported my analyses and explanations. The software also supported the 
visual representation and graphical model, which helped the reporting of my study. 
Yin (2009) suggested three compositional structures in the reporting of a study: 
linear-analytic, chronological, and suspense which depends on the collected data and the 
choice of the case study authors. Considering that case study is a product of storytelling, 
Stake (1995, p. 127) suggested the development of the report should identify a 
biographical development of the case, how a researcher came to know the case, and a 
description of several major components in the case. I assumed that the potential readers 
would be peers in the field of educational research in addition to my dissertation 
committee members. With this in mind, this study included not only a thick but 
understandable knowledge foundation with related academic discussions, but also 
workable recommendations for both research improvement and practical implementation 
based on the findings.  
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4.5  Research Quality and Delimitation 
Since the research site and participants were selected by the researcher’s connection 
and convenience, the study was compromised by the purposive sampling of qualitative 
research. Silverman (2005) suggested researchers to review both “confessions” 
(limitations) and “trumpets” (achievements) after the research was completed. The 
realistic contributions and constraints of the study needed to be self-evaluated and 
reflected. 
To verify the understandings in the research site, Lincoln and Guba (1985) suggested 
several criteria which improve the quality of qualitative research. Through the use of 
multiple sources of data which provided corroborating evidence in my discussions, I 
triangulated the findings via data redundancy until representativeness and exhaustiveness 
could be confirmed (Holliday, 2007). In addition, evidence was addressed as coherent 
chains which contributed to the reached conclusions (Barone, 2004). Moreover, my 
prolonged engagement and persistent involvement as a teacher with faculties and students 
from 2011 summer to fall semesters, lent my fieldwork credibility.  
Through detailed note taking, transcribing, and reflective journals, I developed my 
awareness of the most salient meanings of teaching and learning with XO laptops. 
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Member checking with teachers and my contact also helped the correctness of data input, 
transcription, and my interpretations and this illuminated potential biases. In addition, 
reflecting and clarifying my bias between a researcher and a teacher by self-reflections 
and continuously discussing with findings with my committee members also helped me 
challenge and reexamine the data, and this was also critical to enhance the internal 
validity (Merriam, 2002).  
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Chapter 5: 
Participating in the School 
    During my fieldwork, I was deeply involved with teachers and students during my 
stay at the school. This was not because I was a field researcher, but because I became 
one of the teachers. This transition empowered my engagement and I could live and work 
with community members. It was remarkable, but it was far beyond my initial research 
plan. Gradually, I became a participatory action researcher in terms of McIntyre (2008). 
For example, my teacher or parent interviews were two people, the interviewee and I who 
lived in the same context, sharing and exchanging experiences, understandings, and 
feelings together, rather than a conventional Q&A format between a researcher (outsider) 
and a researched (insider).  
    In this chapter, I describe my research and teaching actions in Skyline, and the 
existence and development of conflicts between administrators and teachers. I interacted 
and coped with two contextual factors to deploy and teach my children with the XOs. 
Specifically, the school had more than ten events within just a semester, and these extra 
events cut into students’ regular learning hours. This issue not only negatively affected 
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students’ learning but also seriously shaped my teaching practices. Finally, people in the 
community were all accustomed to high teacher turn-over and believed that short term 
visitors left nothing meaningful to the children. I struggled and wanted to be a 
responsible teacher, researcher, and a friend when I was there.  
5.1  What Was I “Doing”? 
    In addition to conducting fieldwork in the mountains, I also read, wrote, and 
submitted conference papers in the cities where I could keep contact with local 
educational researchers.
66
 When I reread Schwab (1960)’s “What Do Scientists Do?” I 
recalled Dr. Westbury’s seminar in 2008 spring and checked my class notes. During the 
discussion sessions, Dr. Westbury clarified the conceptual differences of “doing” and 
“saying.” What really matters, is not the content we say, but how we act to appropriate 
what we say to the readers. In the same rationale, what really matters was not what I 
would say in my dissertation, but was the process of how I acted and reacted to 
appropriate my assertions in the study. Hence, rethinking what I was doing became a 
daily reflection when writing my journals. 
Furthermore, this was also a journey of confessions in terms of van Maanen (1988) 
                                                 
66
 During my residency, I presented three conference papers and one of them eventually got published this 
summer (Chen & Tsai, 2012). 
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about how I appropriated myself as a researcher and teacher in the field. In his “Tales of 
the Field,” van Maanen used “confessional tales” to describe research work that draws on 
the human quality of a fieldworker and her/his self-reflective genres. The role of a 
fieldworker is not one of a passive and unremarkable person who simply stands or walks 
around and waits for something to happen. Instead, a confessional narrator is a visible 
actor in the field, and tells of his or her involvements and interactions with the field. 
Therefore, I attempt to present my participative presence in the school along with 
unmasking my incompleteness and blind spots during my journey. 
5.1.1 Stepped into the field during the summer vacation. When I headed back to 
Taiwan, I started contacting the principal, Maggie, to schedule an appointment with her. 
Although I had her consent to study at Skyline, I still felt hesitant to visit the school. The 
reason was that, I had written a grant proposal to the Quanta Charity Foundation
67
 to 
seek a possible sponsoring opportunity on behalf of the principal.
68
 However, the 
foundation rejected my proposal
69
 saying that they did not have spare computers in May 
although they did agree to donate 100 XOs in June at a developing country in West 
                                                 
67
 An affiliated charity organization under Quanta Inc., the contract manufacturer of the XO laptops.  
68
 My contact hinted to me that bringing resources can be a successful strategy to be accepted in the school 
(2011/03/02, personal communications-Julian), but eventually he found that it would not be helpful because 
it seemed like some of the teachers were boycotting whatever Maggie wanted to do (2011/04/16, personal 
communications_Julian). 
69
 Fortunately, I earned support from the Department of Curriculum and Instruction, which covered my 
expenses on equipping 15 XOs to my students. 
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Africa.
70
  
    On June 27
th
, I left my home and drove about 3 hours to the school in the mountain. 
My notes recorded (2011/06/27, journal):  
In the early morning, I brought one XO laptop and headed to the school in the 
mountains. Taiwan was just attacked by another typhoon during the weekend. Some 
roads were paved temporarily on the dry riverbed, and a few small rocks fell on the 
tiny paths. After a 3 hour drive, I arrived at the school.   
It was about 12:30 pm, students just had finished their lunch and played 
baseball at the playground. After introduced myself in front in the security room, I 
was led to the principal’s office where she was waiting. Meanwhile, a child was sent 
to her office because he had left for home for two days during the weekend without 
keeping his guardian posted. The only thing we knew at that time was that a 
dropped-out junior high student carried him off the village. The principal asked him 
to write his “unfinished” diary (part of children’s homework). And then come back 
to the office when he was finished.  
    At that moment, I was not aware this was a sign revealing that some of the teachers 
did not pay attention to their children; instead I just guessed that probably the school was 
too small and therefore even Maggie needed to care about children’s misbehavior directly. 
Then, a staff member, Sabella,
71
 came to Maggie and asked her to review the curriculum 
plan for the tribal community college
72
 next semester. Since Sabella was still new to this 
                                                 
70
 The Ministry of Foreign Affairs issued a press release for the Foundation to honor its charity actions. 
Maybe public and international reputation were more important; therefore a foundation might be willing to 
help children remotely rather than children in its homeland.  
71
 Sabella was a local Atayal and was hired to work full time as secretary for the tribal community college. 
However, Maggie always assigned administrative and documenting work for the elementary school to her. 
One evening, she was drunk and complained to me that she sometimes needed to work overnight to deal 
with the jobs that should not belong to her. Moreover, she was asked to teach Atayal languages without 
pay. 
72
 The central government had a grant to support each county to establish an aboriginal tribal community 
college, which provided cultural, living, and career training courses for people who had no chances to 
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job, Maggie corrected the budget balance sheet before signing the document. After 
answering two phone calls, Maggie had time to sit down and discuss my plans in her 
school. In retrospect, I can now see that Maggie attempted to micromanage details from 
students to colleagues because the school had been dysfunctional for a long time. 
    When I described my research proposal, Maggie not only expressed concerns about 
recent policy tools that did not really close digital inequalities, but also the inflexible 
official curriculum that drove remote school teachers to exhaustion. She said that she 
looked forward to my being helpful because what remote schools really need, was people 
who had commitment and were willing to stay and help the aboriginal communities. In 
addition to my research, Maggie directly told me that she would need my assistance for 
some of the administrative tasks during the summer vacation and I must help her.  
In the first visit, Maggie told me that the school dormitory was occupied but she had 
relatives nearby. Therefore I rented a room in the back of the school without any 
trouble.
73
 After I settled in on July 4
th
, I climbed to the roof of the administrative 
building and installed a wireless router, and got my room covered through the school’s 
                                                                                                                                                 
receive formal education. Practically, these “colleges” seconded teachers and staff from k-12 schools and 
teachers. Skyline was the center of the south branch of the county tribal community college, and Maggie 
was appointed as the CEO of the branch.  
73
 After my field study, I consider this was a correct decision. If I lived in the dormitory with teachers, I 
lost having a decent distance between myself and the research site. Therefore, staying outside of the school 
but close-enough helped me keep contact with site without being overwhelming.  
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network. This is the only way that I could keep contact with the outer world during my 
residency.  
5.1.2  A visit to the community with the principal.  
(In the school kitchen)  
Wayne: Hey!! Young man! Cheers!! This is how we aboriginals start to know 
each other. 
Ken-Zen: Urr…… Is that ok Mr. Chen? It is still lunchtime and students are all 
around. 
Wayne: OH! COME ON! So you don’t want to accept? (annoyed) 
Ken-Zen: OK…. Bottom up!! 
 
(2011/07/05, fieldnote) 
 
Drinking is a critical way to get familiar with the tribal people, the parents and 
grandparents of children. However, my first lesson via bottled wine was not started with 
parents, but the Atayal teachers. Although I did not think it appropriate, this gave me 
good practice before I went to visit with family members. 
July 21
st
, the principal asked me to edit and print some brochures about the coming 
summer family-children camps. There were four sessions: Making traditional artifacts, 
making and playing Lubuw, folk dances, as well as the parent-child computer class. We 
went to the tribes to visit each family and invited people to join the camps. It was about 
11:00 am and we all felt somewhat hungry. Maggie, Sabella, and I started knocking each 
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door and talking about the coming camps. People friendly and beers were the way we 
greeted each other. The two ladies appeared to be fine until the end of family visit but I 
nearly fainted from the beer.  
The family visit was a success. In the camp for making “Lubuw na Tayal” (Jew's 
harp), about 30 of the adults and children attended. I also made two of the Lubuw. The 
principal as well as Atayal teachers usually came to the tribes to drink and chat with 
people at a family-owned noodle shop and sometimes I was invited. Although Atayal 
teachers have drunk with parents for many years, Yanaba, one of the parents pointed out 
that Maggie was the first principal to join such gatherings.  
  
Yanaba: Maggie is the first principal who is drunk during office hours. I don’t 
think this is acceptable. Once!! When children happen to find you 
drunk!! Just once!  
Ken-Zen: That’s more than enough. 
Yanaba: You know? Maggie usually comes to the tribe and drinks a lot with 
people. 
Ken-Zen: Yes. I kind of aware of that. 
Yanaba: See? I don’t feel this is a right thing to do. 
Ken-Zen: Actually she brought me to the gathering several times during summer. 
Yanaba: Really? Hahaha…. So you are part of it. 
Ken-Zen: Yap……So I know what you are talking about. For instance, it is likely 
that parents will talk to their children: “Hey! I drank with your 
principal this afternoon.” Maggie considers that it’s a valid way to 
improve close connections between school and parents. 
Yanaba: Sigh….. Probably because she is also an Atayal. 
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Ken-Zen: Hmm, Pros and cons. To drink or not to drink, this is really a dilemma.  
Yanaba: But I feel there should be alternatives that can still tie the school and 
parents together and you don’t need to drink so heavily every time. 
 
(2011/11/10, interview_Yanaba) 
 
The context of a drinking culture was a barrier to the Han teachers. They tended to 
stay in the school and avoid any possibilities to visit the tribe simply because they did not 
drink the way Atayals did. In the beginning of the 2011 fall semester, teachers should 
conduct family visits. However, only a few teachers made phone calls and finished the 
reports. An aboriginal kindergarten teacher Chris told me that: 
 I grew up in the similar aboriginal community. I agree that being inflicted with 
alcoholism can never be a good habit. One possible reason is that parents did not 
enjoy decent school education. However, they do respect school teachers and they 
tend to express that you are most welcomed by treating you with alcohol. That is a 
cultural difference…… But I want to mention, when parents come to school and 
want to drink with you teachers, or they treat you to cups of beer when you visit 
their house, that is because they do care about you as the teacher of their children. 
 
(2011/11/17, interview_Chris) 
 
 
In the middle of the family visit, Maggie told me that when she was inaugurated as 
the principal of Skyline, she was surprised that although each teacher only takes care of 
about four to seven children and the community was small, some of the teachers did not 
even know where their children lived. The relationship between parents and teachers 
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were uncommonly alienated and Maggie wanted to improve the connections between the 
school and community.  
5.1.3  “Hey, Ken!! You are really teaching!!” August 1st was the beginning of the 
2011 school year, one senior teacher retired and another one-year contract teacher left. 
The school should hire two teachers but only one reported.
74
 Based on the County 
regulation, the school had one more chance to recruit a supplementary teacher when the 
full time vacancy was not filled. If the position still was not filled after three recruiting 
announcements, the remaining teachers were required to share the teaching duties until 
the next school year. In the third announcement, Maggie asked me to sign up as the 
supplementary teacher to help the school for no one came to apply. I considered this 
invitation seriously and then agreed. After a formal interview with the recruiting 
committee, I got the offer to teach in Skyline during 2011 school year, and the teaching 
load was 22 class hours per week (2011/08/15, journal).  
This decision changed my original plan that I was only a researcher per se. I sat in 
the office, observed the overall atmosphere, and started to feel something strange. One 
day towards the end of July, Marshall, told me that he devoted too much to the school, 
                                                 
74
 Even though the teaching positions in city schools were extremely competitive, only a few people 
wanted to apply for a teaching career in the high mountains. The vacancy was filled by a teachers college 
graduate who had received a 4-year undergraduate scholarship contingent on teaching in remote schools for 
at least 4 years. 
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and he decided to “be blind and deaf” in the coming semesters. I remembered when my 
contact described each person in the school and mentioned that Marshall contributed a lot 
on the technology side and was most helpful during his stay. Indeed, it was hard to bump 
into teachers during summer break, even though they were required to sit in the office for 
curriculum development. I realized that I was on my own to deploy and teach with the 
XO laptops (2011/12/13, interview_Maggie).  
One week before the semester started, I received the tentative teaching schedule. 
Similar to Jehng’s (2007) study,75 full time teachers not only deliberately withdrew from 
the subjects they did not want to teach, but also released their Monday morning and 
Friday afternoon courses to me. By selecting “easier”76 tasks in advance, they could 
leave early to enjoy weekends by Friday noon and did not need to come back in Sunday 
evening to prepare Monday’s classes (2011/08/21, journal).77  
Based on whom I was assigned to teach and how often, I decided to choose 2
nd
 and 
5
th
 grades for my research for I had 9 classes for 2
nd
, 6 classes for 5
th
. I gave these 
                                                 
75
 He described the Taiwan school ecology, where teachers understood the compensation system of “no 
award for good teachers.” Based on the rational calculations, they presented “deliberate” and 
“output-restricted” labor practices, which made mediocre teaching performance a reasonable choice . 
76
 The full time teachers got “major” subjects like Chinese and math; it was because the materials, 
worksheets, assignments, and exam packages of major courses were well developed. Teaching these 
knowledge-based subjects was relatively “easy” in the sense of preparation and instructional design. On the 
contrary, teaching activity-based or hands-on subjects were “heavier” in terms of teaching load for teachers 
needed to design the activities themselves.  
77
 However, the full time teachers were covered by monthly pay, which means they should work full time 
during office hours. Therefore leaving early actually violated their working contracts.  
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children XOs as well as instructions. After all teachers’ schedules were announced, 
Marshall, who was responsible for arranging the scheduling blocks, told me that 
“Ken-Zen, considering you are doing your research, you can teach, or not teach. Because 
they were ‘useless’ courses, so do whatever you want.” (2011/08/23, fieldnote). I wrote to 
my contact about my new assignment, and shared my concerns that I may not be able to 
cover both research activities and teaching duties. He replied immediately: “Hey, Ken!! 
You are really teaching!! (2011/08/25, personal communications_Julian). ”  
    To think differently, I had been authorized to bring my XOs into the school without 
seeking any collaborative relationship between myself and any of the school teachers, 
simply by becoming a teacher of the school now. Hence, I turned and started to plan my 
teaching with and without the XOs for my students.  
5.1.4  Researcher-volunteer. I believed that field research should be beneficial to 
both the researcher and the research site. To the researcher it is a self-explanatory journey 
of learning, but the researcher did not judge what is beneficial to the researched. 
Therefore, I kept myself open and tried whatever I could contribute. I looked for a 
win-win situation among students, teachers, the school, and my fieldwork.  
5.1.4.1 The e-document processing system. My first task to help the principal was 
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installing the document processing system in Skyline. June, 29
th
, Maggie and I met in 
another elementary school to pick up the server and received a short training. The 
principal, A-Kui, was the author of the server. Maggie was a teacher and knew him ten 
years ago. A-Kui studied for his masters in Information and Computer Education while 
one of his projects was coding these programs using ASP scripting language.
78
 Beyond 
his expectations, this small program spread quickly to almost all elementary schools 
because it reduced the waste of printing papers and expedited the official routines.   
After the training session, we chatted about current technology use in the schools 
(2011/06/29, fieldnote). One issue he mentioned was that many top-down policy 
instruments took “usage of technology” as the goal. Of course, schools reacted to the 
policy sharply and differently because they wanted to compete for grants. However, many 
of the reactions like writing beautiful reports or calculating the computer/student ratios 
were not related to education.  
                                                 
78
 However, after the release, he was too busy to maintain the codes therefore users needed to install the 
old Windows 2000 Server to run the system. 
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Fig. 5.1  The interface of the e-document system I installed in Skyline 
 
The installation and documentation took me about a week. Once I sent the training 
tutorial to Maggie, she asked me to send it to all colleagues and urged them to use it. I did 
not think too much but forwarded it to everyone who might use it. And then, she stepped 
forward, asked me to distribute the official documents to persons in charge and asked me 
to collect usage report. This situation became weird because I had not been part of the 
personnel and I should not be authorized to perform the distributing task. In the two 
months, teachers might complain to me that “Ken! This is not MY job! You should send it 
to XX instead!” Fortunately, the SMS staff reported in Skyline for duty in mid-September. 
Therefore I could transfer this job to him. Another school heard that there was a teacher 
at Skyline who can install this server, and they also came to me and I cloned another for 
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them before I left (2011/11/08, journal). 
    5.1.4.2 A Driver. During summer camps, sometimes I drove students home after 
class dismissed (2011/07/25, journal). Since the school was located in the middle of two 
tribes, the walking distance for children was about 35-40 minutes. And the farthest 
student lived 25 minutes away in driving distance. Starting 2011 fall semester, the county 
government funded a school bus and it resolved the commuting issue. In addition, when 
students participated in inter-school competitions, teachers needed to drive their own car 
and took students back and forth. I helped once on Sunday Nov. 27
th
 for a contest of 
young adults’ ballroom dancing.  
    5.1.4.3 An on-call IT technician. Because of the conflicts between the principal and 
teachers,
79
 some teachers expressed their disaffections passive aggressively through 
idleness. Under this office atmosphere, to help or not did not depend on the designated 
duty but the personal relationships. For example, Marshall held two positions: Leader of 
Instructional Planning and Informatics Infrastructure (教務組長、資訊組長). One 
Monday morning, the kindergarten director asked if there was an internet switch hub for 
kindergarten classroom in the weekly meeting. Marshall directly responded: “No! We 
don’t have one! You should buy it yourself.” Similarly, when the computer monitor was 
                                                 
79
 Described in detail in section 5.2. 
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broken, Marshall also would not look for unused one in the computer lab. I knew we did 
have these parts therefore I talked to the director that I would bring the stuff and install 
for them in private (2011/11/17, interview_Chris). I also talked to Marshall
80
 and then 
helped prepare an office for Sabella with a computer, printer, internet phone and 
connections (2011/12/05, interview_Aaron). Actually Marshall did not care where this 
equipment went or who did this job; he just did not want to help out. Take another 
example, Chris came to me in Nov. 25
th
 and told me one of their desktop computers was 
broken. I checked and told him that he needed to get a workable one from Marshall and I 
knew there were two unused ones. However Marshall still rejected and said there were no 
spare computers. Therefore, Chris could only use their budget to purchase the computer 
they needed (2011/11/25, journal).
81
 Gradually, people who had technology issues came 
to me because their problem could be solved. For example, once Yadira, the 1
st
 grade 
teacher, asked me to troubleshoot her wireless connections in the dormitory because she 
thought me responsive. Madra, the school accountant, usually came to me for Excel 
questions.  
                                                 
80
 I still needed to respect his positional authority. Hence Sabella and I told Marshall that, one of the 
evaluation criteria for the tribal college was an independent office and we needed his permission to move 
the equipment.  
81
 They told me their available budget, and then I picked out the computer model at the market based on 
their needs and hardware specifications. After the laptops were delivered, I helped them install the 
necessary software.  
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    In addition to teachers’ requests, I refurbished the desktops from the donation of the 
First Bank, and put them in the reading corner of each classroom (2011/07/19, journal). I 
found 1
st
 grade students and their teacher used them during breaks, and this was 
encouraging to me.  
    5.1.4.4 An on-call substitute teacher. Although Skyline suffered from the shortage 
of teachers, full time teachers were not always staying in the school. One of the reasons 
was that there were many in-service training sessions held by either county or central 
educational administrations and those were required. It appeared to be tolerable when one 
to three teachers were on leave for a school with 100 teachers. However this could have a 
huge impact when it happened to Skyline. Besides, teachers were eager to leave school 
for training during working hours, or be seconded temporarily to other schools or 
agencies to support governmental activities. To encourage attendance, the event 
participants were allowed to apply for travel and lodging compensations, as well as a 
fund to hire hourly teachers when they were absent therefore they did not need to pay for 
the replacement teachers. Moreover, these events were mostly held in the cities where 
teachers actually lived. Hence, all these factors encouraged teachers to utilize the legal 
possibilities to leave the school on weekdays. To fill the vacant classes, I was usually 
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asked by Marshall. He said: “Ken, we know you only have low hourly pay. Therefore, 
these classes can be your bonus. Try to sign up as many as possible for I don’t have 
others available right now (2011/09/15, fieldnote). ” In other words, filling in the 
vacancies to earn more money was an accepted way that senior teachers “take care” of a 
newbie. This phenomenon also corresponded to Jehng’s (2007) findings.  
For example, Aaron, the interim provost
82
 had many meetings; therefore I was seen 
to be the perfect fit to substitute in his English classes. The 4
th
 grade teacher, Lin, agreed 
to serve as the basketball judge for a week in a high-schools-cup competition in 
November. I was asked to cover half of his teaching duties when he was absent. 
Sometimes teachers might tell me their teaching plans such as writing compositions or 
quizzes, and sometimes they told me I can do whatever I want because they had ways to 
catch up what students should learn. For English classes, I might practice pronunciation. 
Students always came to me to finish their after-class conversation assignments because I 
was always friendly and read slowly for students. And if I happened to substitute in 2
nd
 or 
5
th
 grade classes, I could have chances to enjoy an integrated block schedule for a larger 
learning activity. The additional classes covered my losses from too many events 
                                                 
82
 In Taiwan’s teacher career ladder, a qualifying exam and several years of administrative experiences is 
required if a teacher wanted to inaugurate as a provost.  
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(described in section 5.3).  
These were the legal cases, which meant a teacher had a reason to leave the school 
and had someone substitute for him/her with public funds. However there were illegal 
substitutes in the school. Wayne, an Atayal teacher, directly gave me the money several 
times and asked me to “take care of the children” for him just because he was steeped in 
liquor and wanted to sleep on the sofa. I accepted even though this is unethical. In this 
case, I would bring students outside to climb and jog, and we chatted about their school 
lives and I answered their questions. I collected much interesting information from 
students and at least it was better than setting students free to fool around.  
    5.1.4.5 A miscellaneous helper. The school has had no tap water supply for decades 
and we channeled mountain springs from a waterfall. There were several months in 
winter that are classified as the dry season in mountain Taiwan. Children and teachers in 
the school may suffer the shortage of drinking water. But during the typhoon season in 
summer, thunderstorms with stones and dirt may destroy the collection basin under the 
waterfall. In addition, the water can be muddy owing to a sharp thunderstorm. Teachers 
complained all the time (2011/09/01, journal), and eventually a filtering system was 
funded at the end of 2011.  
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Two construction staff members, Patrick and Chao, both happened to ask me 
separately to check the water source with them. We needed to walk through the unpaved 
trails and climb upward over the rocks. After arriving at the basin, we checked the 
problem and cleaned the jammed tubes. While one person worked on checking or 
cleaning, another person needed to keep their eyes on the surroundings because of the 
falling rocks. The time I went with Patrick, he told me that this waterfall was used by 
more than one household and therefore use of the water supply was competitive 
(2011/08/16, journal). He found that the water way was manually changed several times 
and this caused the suspension of water supply to the school.  
Moreover, the school hired a security guard, who was a relative of the Director of 
General Affairs. However, the guard neither patrolled through the campus nor stayed in 
the security room in the evening. Maggie did not notice the problem until Clark, the 
personnel staff, reported the problem to her. She decided to fire the guard immediately 
but was delayed by the Director until the end of year. Once the guard knew that he was 
going to lose his job, he no longer came to the school. Therefore, Clark and I voluntarily 
locked the building doors when we left the school after dinner. When Clark left office in 
mid-October, I continued to lock the doors until I left the field.  
 
156 
It seemed like I helped some of the needs of the school but actually I did not answer 
all of the requests. The reason was partly because I had no specialty and partly because I 
needed to consider my research. For example, I was asked to catalogue hundreds of 
donated books in the school library. After a short survey about how the cataloging 
processed and library circulation should be done, I simply gave up and did not undertake 
this time and energy consuming task. Instead, I placed an application for summer 
cataloging assistance from an undergraduate service team at the Department of Library 
and Information Science, Fu-Jen University, to the provost. Through this volunteering 
assistance, a group of fifteen sophomores came to the school and effectively established 
the circulation system for teachers and students.  
5.1.5  Children needed more. In an evening with a heavy thunderstorm, I chatted 
with a former teacher who came to teach the evening summer family computer camp. I 
asked him to compare the current school where he was posted to Skyline (2011/07/25, 
journal). He thought for a while, and told me that only one or two teachers in Skyline 
would be willing to devote extra time to students. What “impressed” him was that the 
classrooms remained dirty during semesters. He said: “Even though cleaning may be the 
maintenance staff’s job, however, the classroom is YOUR and your children’s 
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classroom!!” In addition to learning academic subjects, I felt that students needed more 
care around other aspects. However, his observations showed that some teachers treated 
students with indifference and let things drift if they did not affect one personally. I 
started to think what students needed and what I can give them. 
  5.1.5.1 More confidences. Competitions among schools were widely used as 
quality indicators to both parents and public. Since there were only 38 students at Skyline, 
they were more likely to be chosen to participate in all kinds of contests than students in 
larger schools. For example, in the yearly Township Sports Meet in Oct. 20-21, I was 
appointed as the field sport judge in the items of flying jump, broad jump, and shot-put. 
What surprised me was students in Skyline did register in these items and I thought they 
were all skilled athletes. However the reality was most of the students did not even know 
the rules of the item they joined. After observing several contests, I discussed with 
teachers in the school and discovered a serious problem: The candidates were chosen to 
attend, but were not trained to attend. Therefore, the students were attacked every time 
due to the unsatisfactory results, and they felt less confident when meeting with students 
from other schools. 
 
Lana: Sometimes students would say they have no confidences to win. 
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Ken-Zen: I was also told by students that “There’s no way for me to get the 
medal” 
 (2011/11/22, interview_Lana) 
  
    I also explored this issue when teaching 5
th
 grade math and 3
rd
 grade English. For 
example, Laura wanted to be confident to know every correct answer therefore she steals 
a glance at Lana’s answer keys and asked her aunt to write homework for her. Not too 
surprisingly, she usually made mistakes on her exam sheet and was asked to correct them 
and return to Lana. She came to me to teach her again. I listened what she said and 
figured out that she had misconceptions in the calculation process. Then I asked her if she 
really knew how to solve the puzzle, and she said that she thought she knew but I could 
see that was not the case. Then I told her that if she pretended to know, she made herself 
at risk because teachers may not have chances to diagnose her misconceptions 
(2011/05/02, personal communication_Gabitan). After the sport meet, I interviewed the 
principal, and she admitted this is a serious issue among students. 
 
Maggie: You may find that, when our children meet children from other school. 
Our children were hesitating to look into their eyes directly. 
Ken-Zen: I kind of feeling that students are less confident. 
 (2011/12/13, interview_Maggie) 
  
Chris mentioned to me that, students at Skyline had potential. But teachers did not 
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prepare the students to be competent and this resulted in students’ lower confidence.  
 
Ken-Zen: When you mentioned the competitions. Actually I think the school….. 
Chris: …..does not prepare students a lot. 
Ken-Zen: Exactly!! They are asked to compete day-by-day with students from 
other schools, but the weirdest thing is….. 
Chris: ……they were randomly filled in as the contestants. Every time they 
do the same. 
Ken-Zen: Like you said. Competing without training. 
Chris: Yap…. 
Ken-Zen: My thought is. Today the student was asked to join the competition, 
therefore she or he did not attend the regular classes. That is, she or he 
missed something that should be learned. But what’s even worse, is the 
students learn nothing from the competition at all. 
Chris: You know. When children go to these contests and always are the last 
one, it is really disappointing!! That attacks their self-confidences, 
DEEPLY!! 
Ken-Zen: The principal may say, that’s because we have fewer students therefore 
selecting good students is impossible. 
Chris: No! That’s not the case. Never say that when you are not teaching!!83 I 
am really sad when thinking about the children here. 
 (2011/11/17, interview_Chris) 
  
Gradually, students suffered learned helplessness from these failures, and such low 
self-effectiveness spread to their attitudes about learning. I discussed this issue with 
Aaron. 
Ken-Zen: You reminded me of something. After I become a teacher, I found 
children usually say “I can’t!!” to me. 
                                                 
83
 Since Chris was the kindergarten teacher, there was nothing he could do in elementary even though he 
was so annoyed about the situation. 
 
160 
Aaron: You are right!! 
Ken-Zen: When they say “I can’t” does not merely mean they don’t know how to 
do. But that is an excuse. If you don’t know, you can search, you can 
learn it, you can ask teachers or classmates. Actually the real meaning 
of “I can’t,” is “I don’t want to learn” or “I’m not interested.” 
Aaron: I want to say, I cannot find any intellectual hunger from my students. 
Ken-Zen: To be honest, I was angry several times when students reply this to me. 
Aaron: Take myself as an example. The 3
rd
 grades are new to my English class. 
No matter what levels they are in Chinese and Math, at least they are at 
the same starting point when learning English. After three months, I 
also found some of the students have no motivation to learn but 
actually they are capable. I happened to be angry just like you because 
some of the students just don’t want to repeat after me. I told them it is 
not a big deal if you couldn’t speak the word because I will say that 
again and again, what you need to do is to repeat after me. But they just 
didn’t want to try even once.  
Ken-Zen: Yap……. I am still finding ways to encourage them to try for this has 
been serious. 
Aaron: I do not teach 1
st
 and 2
nd
 grades, among 3 to 6, the 5
th
 are far better than 
others. 
Ken-Zen: My initial guess is because four out of five students in 5
th
 transferred 
from another elementary school.  
Aaron: Hey! Smart guess!! 
 (2011/12/05, interview_Aaron) 
  
    Nov. 22
nd
 was the school’s parents’ day. Wayne bought 14 jigsaw puzzles and said it 
was a good social activity to have parents, children and teachers play puzzles together for 
an hour. However no puzzles were finished in a short amount of time, and then these 
puzzles were abandoned in a classroom on the 2
nd
 floor. Not too surprisingly these 
puzzles were likely to be thrown away.  
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    I imagined this could be a good opportunity for children to experience challenges 
but eventually enjoy a feeling of achievement together. My plan was that, I wanted 
students to collaborate with classmates together so those who wanted to play would 
persuade all classmates to participate. And then, I would make an example of the 
successful to let others know they can achieve if they wanted to do. Hence, I chose the 5
th
 
graders as my exemplar. 
I collected these Jigsaw puzzles back to each box first and put in my office desk, and 
then brought one of them to 5
th
 grade and tried to motivate them to challenge this 500 
piece jigsaw puzzle. I used six class sessions and two nights and facilitated. One student, 
Lydia, told me that she almost lost patience and started to think we must have lost some 
of the puzzle pieces. She wanted to give up. They finished this jigsaw in three days. 
Bravo!! 
    I used glue to fix the puzzles, took pictures for the students, and uploaded to 
Facebook for I knew some of the senior students had accounts. And then I posted the 
triumph work on their classroom bulletin board. The next day, almost all students came to 
me and asked if they could get a jigsaw puzzle. I said, Yes, and No. 
    I announced to these excited students, they can play puzzle one box at a time by 
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each grade. That means, everyone in the class should agree and collaborate to finish the 
puzzle because nobody should be excluded. Then, by finishing one box, I would glue the 
finished work, post it for them, and they can ask me for another box. This jigsaw activity 
soon became a students’ campaign, and even 1st grades participated and finished a 
200-piece puzzle.  
 
Fig. 5.2  I posted the 1
st
 graders’ work on their classroom entrance 
 
    Based on students’ grade level, I provided scaffolds to their problem solving 
strategies when students began their first jigsaw puzzle, such as grouping the similar 
colors, finding the obvious characters like faces first, and started from the edges. Initially 
1
st
 and 2
nd
 grades needed more guidance but others played very well. After finishing the 
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first for the grade, I encouraged them to take another puzzle and let them finish the 
second work independently. Eventually all 14 puzzles were finished and each class 
finished at least two. The 5
th
 grades not only finished four puzzles but also accomplished 
a 600-piece Doraemon. Each time students came to me with pride, talked about that they 
had done another work, and wanted me to glue and post it as soon as possible. I can feel 
that was a high-peak experience for many children and they learned that they can 
overcome a challenging task through peer collaborations. 
  5.1.5.2  More opportunities. The school had a playground and basketball field. 
However, children told me that they felt bored during breaks. I observed children’s 
activities and found what they could play basketball. Unfortunately, playing basketball 
was sometimes prevented by teachers because they forgot to put the ball back to the 
sorting stand. Therefore, I dug into the storage room, repaired about 15 roller blades in 
October and fixed the diabolos in November when I was free (2011/11/08, journal). In 
addition, since I was a badminton player, I also collected badmintons and rackets and 
taught students to play during break and PE classes. 
    After these games became available, students had more fun in their school lives. 
Surprisingly, 4
th
 and 6
th
 grade students played diabolos and roller blades very well and 
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told me that a part-time teacher taught them to play in their 1
st
 and 2
nd
 grades. They were 
so excited to play them again. As children, they did forget to return toys back to the 
storage room. Instead of banning them as a punishment, I used this as a teachable 
moment to cultivate students’ habits. By doing so, children began to remind each other to 
bring toys home while not playing.   
    Finally, I repaired two donated flutes
84
 and took one to learn to play. Because 
students had recorder classes after 3
rd
 grade, many students showed interest and asked me 
why I held this flute horizontal but they held their “flute” vertical. Some of the students 
asked me to teach them. I observed several students who expressed willingness to learn 
and eventually chose a 6
th
 grade boy, gave him another flute, bought him a beginner’s 
tutorial, and taught him the basic of fingerings and self-training methods. One open day, 
the 5
th
 grade teacher saw me repairing the diabolos and told me that: “Ken! It’s useless to 
do such additional things for them. They are just curious about fresh stuff and won’t take 
it seriously.” I did not anticipate any immediate or direct learning “outcomes” when 
children were playing. For instance, I did not expect the 12-year-old boy would become a 
                                                 
84
 I was told by the retired provost that, a retired Japanese music professor donated his instruments about 
ten years ago, including five flutes, one horn, two violins, two drums, and one piano. Only the piano was 
used and taken care of. Flutes were rusted and broken in the cabinet. The violins and horn were missing and 
I only found the cases. It was not possible for such a small school to hire a music teacher; therefore such 
donations became a waste. 
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flute player someday on the stage (But might be! We never know!). Rather, they had 
more opportunities to explore and experience what they like for their future lives.  
  5.1.5.3  More companions.  The teacher-pupil relationship in Skyline should 
be close for both the teacher-pupil ratio was high and one-third of the students lived in 
the dormitory with teachers. However, the teachers who lived in the dormitory treated 
their “own time” seriously. In other words, “teacher” to them was only a job during the 
daytime. After they went off duty, they were no longer teachers’ of these children. Aaron 
explained this phenomenon to me when I talked about the distance between teachers and 
students:  
Aaron: ……especially in the evening. You see, students and teachers are living 
in the same building. However, it looks like that the two groups of 
people are strangers!! 
Ken-Zen: Yes……strangers…… 
Aaron: Only if, when you are the one who needs to be responsible for the 
evening individual study session from 7:00 pm to 8:30 pm. Otherwise, 
they don’t want to even talk to students in the hallway. It is obvious!! 
 (2011/12/05, interview_Aaron) 
  
    
The dinner time for boarding students and teachers was 6 pm every day. Students 
had their meals together in the dining room. Teachers swung by the dining room, loaded 
up their dinners, and then walked back to their dormitory or to the office to watch TV. 
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Most of the time, only Yanaba and I ate with children in the dining room, and we may 
have students talking about what happened that day or shared about their families. Before 
their evening study session, it was a valuable break time for students to chat and play. I 
might play chess with students or join their recorder practices using my flute. I 
downloaded MTV and changed pitches to fit the key of recorder. Students were excited 
because it was interesting that different instruments could play together (2011/12/13, 
journal).  
5.2  Implementing along with Conflicts 
For the “borrowing project” from laptop.org, I don’t think this school is 
prepared to accept such temporary donations. First of all, this school exists a 
serious problem of emotional conflicts between teachers and administrators. I 
cannot change it but need to protect myself by not being burned. Currently, any 
projects involved or introduced by administration will be boycotted by teachers. 
Therefore I feel lucky that I can legally teach in this school, otherwise my XOs will 
definitely be sacrificed under this climate. Secondly, although I gradually earn trust 
by teachers, this does not mean that they want to continue my project, especially 
after I leave. Thirdly, giving laptops but lacking other supports means little to 
teachers and students. Therefore, I will look forward to the OLPC’s new initiatives, 
but I will wait until the climate gets better to reconsider them.   
(2100/10/19, journal) 
 
There happens to be a XO laptop support project which was announced by the 
OLPC Foundation (http://wiki.laptop.org/go/Contributors) in October, 2011. By 
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submitting an instructional or technological project, applicants might borrow XO laptops 
from the Foundation for a period of time. When Margery, my advisor, shared this good 
news to me, I considered and decided that I should not go for it, and jotted down the 
reasons why I could not apply.  
There occurred a serious issue: As a researcher, should I change to a more 
appropriate site? I considered this question when my contact told me he could help me 
transfer to another school but eventually I did not. First of all, I did not think such 
conflicts were the reason I wanted to give up these children in need. Second, I was the 
teacher of the school, which meant that I had connections and responsibilities to my 
students. Third, this school I was a naturalistic example of Taiwan’s remote schools and 
polishing a beautiful story should not be the goal of my study. Therefore, my 
implementation occurred along with conflicts during my stay. When looking back on the 
whole journey, I still felt lucky to obtain this teaching job. Under serious conflicts, I still 
had my own stage to conduct my teaching and research. It was not possible if I was only 
an external researcher in the field (2011/11/24, journal). 
5.2.1  The colleagues and the office. Skyline was a small and remote school. In 
larger schools, teachers may be grouped into separate offices based on the grades they 
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teach. Therefore teachers who teach 1
st
 grade sit together, subject teachers such as PE 
teachers sit in the same office, and other staff may have their own offices. In Skyline, 
teachers and staff all sat in the same office except the principal and the director of general 
affairs. Such space arrangements on the one side tied the relationship between teachers 
and staff, on the other estranged the relationship between the administrators and teachers.  
However a smaller school did not mean an inexistence of administrative hierarchy. 
In Taiwan’s school system, teachers are separated into two camps: Those who hold school 
administrative duties, and those who do not. Most of the school administrative works are 
assigned to some of the teachers in a school, and these teachers enjoy a smaller teaching 
load as their compensation. In addition to construction workers, some positions which 
require higher training such as personnel, accounting, and health care affairs, are filled in 
by a few full-time, non-teacher staff. These personnel are supervised by school 
administrative teachers such as the principal or the provost. However, the teachers who 
do not hold administrative positions, such as grade teachers or substitute teachers are not 
the subordinate of the principal or provost in either an administrative or instructional 
sense. Meanwhile, public school full-time teachers are automatically tenured when 
appointment starts. Since teachers are independent of the principal, the art of principal 
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leadership becomes critical and challenging in Taiwan. The hierarchy of Skyline is 
portrayed in Fig. 5.3
85
. 
Fig. 5.3  Organization chart of Skyline   
 
    Under the protection of tenureship, seeking personal living quality in such a remote 
area became the most important goal for the Han teachers. For example, the reason 
Marshall worked hard to establish the wireless network was not to facilitate teaching and 
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 Generally the directors of provost and student affairs are separate, but for smaller schools, these two 
positions are always combined together. 
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learning, but to help his colleagues connect to the “modernized world,”86 the actual place 
where they felt they lived. In addition, four male teachers had their mountain bicycles. 
After the school dismissed around 3:20 pm, they rode together as exercise through the 
nearby mountains. Further, Wednesday afternoons were originally designated for 
teachers’ campus-wide professional development therefore students went home after 
lunch. However, teachers did not stay in the school but directly went home,
87
 sang in 
Karaoke, or gathered in a dining room at Tai-Chung City. Not too surprisingly, they might 
come to school several days but were absent for whole summer vacation. Every Thursday 
evening, they held hot pot gatherings in the kindergarten and I was also invited. To sum 
up, these young teachers were close and enjoyed good lives in Skyline. However, they 
had tons of complaints toward the administrative teachers, who were also the senior and 
Atayal teachers in the school. Clark, the personnel staff once analyzed that: 
 
Clark: …… as for my colleagues, I may say there is a huge generation gap 
between the young teachers and senior teachers. I have to admit that 
seniors may respond slower than what youngsters expect. The reason is 
that, senior teachers always respond selectively, especially to what they 
consider critical or emergent.  
                                                 
86
 Most of the teachers had iPhones, iPad2s, or Androids. This is the reason why wireless was so critical. 
And this is a radical contrast to children and their family. 
87
 I was assigned to talk in one Wednesday session in Oct. 28
th
. However, teachers all left the school in that 
afternoon so I could only cancel it. 
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Ken-Zen: So you mean the seniors just pretend to be innocent?  
Clark: Yes! They are foxes!! For example, the director of general affairs, he 
knows well about which stuff he can lie idly on and which stuff he 
needs to deal with in a timely manner. Young teachers complain that 
their opinions are not listened to. Actually, there are many legitimate 
and logistic concerns those who are not in touch with school 
administrations will never know. Partly because the turnover rate is too 
high. 
 (2011/10/25, interview-Clark) 
  
    Gradually, the teachers were separated into two schools. On one side were the Han, 
younger, non-administrative teachers, and on the other were Atayal, senior, administrative 
teachers. The duality became clearer after Maggie became the first Atayal principal in 
this school.
88
 Therefore, younger teachers started to treat themselves as the oppressed 
victims under administrative violence because their happy and peaceful lives were 
destroyed. The initial reactions were non-cooperation. For example, in late September, 
some teachers suggested the mandatory breakfast and dinner for boarding teachers should 
become optional and they wanted a refund. They mentioned that the quality of breakfast 
was low and they wanted to buy somewhere else. After this proposal was passed, they no 
longer came and ate breakfast with their grade children. Later, teachers did not even come 
to lunch with children even though table manners are part of character education. 
 
                                                 
88
 Former principals in Skyline were all Han.  
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Ken-Zen: Today……for instance, it was lunch time however no teachers headed 
to the dining room to eat with students. 
Sabella: Well……I feel that they behave obviously, that, they are not teaching. 
What they do, is to go through the motions of teaching. They don’t 
teach children, and they don’t do any additions. …… 
Ken-Zen: Probably they consider that’s not their business. 
Sabella: Yes. They have a clear cut about “what is my duty” and what is not. But 
interestingly, they define the boundary, just like they are both players 
and referees. They are not thinking the way that, the school and 
students are ours. Never. 
Ken-Zen: I remembered during the sports meet. Some of them directly told me 
that he had nothing to do with the meet. 
Sabella: But you see? Teachers in other participating schools all positively came 
to help. Actually they can also respond that the township sports meet 
has no relationship with teaching and learning. On the contrary, as a 
host, teachers in Skyline surprisingly complained so much.  
Ken-Zen: So……is this a long-term issue? I just want to clarify if there are any 
differences before I come to this school. 
Sabella: I think the situation was not that bad last year. The reason is that there 
were two good substitute teachers. Therefore others were not that 
selfish.  
Ken-Zen: You mean, because of the two hard-working teachers, others were also 
better? 
Sabella: Absolutely. I think because they were hesitating to behave lazy when 
others worked so hard. 
 (2011/11/12, interview_Sabella) 
  
    Sabella also mentioned that these two substitute teachers were pushed out from the 
young teacher group after Maggie praised their contributions in public. However, this did 
not mean that the working attitude of the senior teachers were in any sense better than 
young teachers. If young teachers preferred to stay in the office over their classroom, 
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senior teachers only came to the office when necessary. The Atayal senior teachers 
enjoyed higher salaries compared to most of their relatives. For this reason they had 
many extra personal demands and were considered resource persons for extended family 
needs. This became a vicious circle because Maggie was not able to regulate the basic 
working attitudes of teachers. When Maggie asked teachers to not stay in the office 
because this let all students sleep through the afternoon classes, Wayne made a phone call 
to Maggie on Sunday morning and said: “Maggie, sleeping in the afternoon is Skyline’s 
TRADITION, don’t you know that?! (2011/12/13, interview_Maggie).” Although 
Maggie and Wayne were close wine friends, Wayne still did not want his cozy teaching 
life to be damaged by anyone else. Under this atmosphere, the few hard-working teachers 
felt lonely and burned-out. Aaron described that:   
Aaron: I think it doesn’t matter how much I do for the school. To me, 
conducting projects is a kind of learning. However, it seems like I am 
the only one who is contributing. 
Ken-Zen: I understand what you are saying…… 
Aaron: No other people would like to help…… 
Ken-Zen: You may feel better if people would like to fight with you, even though 
the tasks are difficult. 
Aaron: Right! That’s what I mean!! You know what? After I come back to 
teach for a month, I feel that I cannot….. 
Ken-Zen: Bear with it….. 
Aaron: True!! Why I was soooooooo….exhausted…… 
 (2011/12/05, interview_Aaron) 
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    The passive office culture was an essential context that I was coping with during my 
field study. Maggie intended to change this culture, as well as the long-standing 
malpractices in Skyline that resulted in the refusal of challenges. In the end of November, 
I wrote a long e-mail to my contact and summarized the school operations during the 
three months. Obviously I was panic about what I saw:  
The operation is looser than ever. Not sure if you heard about the teachers 
letting students sleep. Not sleep for the first afternoon class, but sometimes the 
whole afternoon. For the first class in the morning, the 6
th
 grade students need to go 
to the dormitory to wake their teacher up. Most of the time, the teaching activities 
happened either in front of blackboard or at the back of teacher’s reading desk. I 
thought the students’ in remote school suffer fewer learning pressures than city 
schools. However, students’ school bags were full of exam sheets and workbooks. 
Children told me that, they wrote homework and workbooks one after another. But 
they had no idea what they have learned. That is because the purpose of the all this 
homework is to consume children’s time and energy, keep them busy, and tie them 
inside the school. By gossiping to these kids, I gradually realized that in such a rich 
place with great nature, only the temporary teachers like me, would like to bring the 
students for community visits and naturalistic observations. The classrooms do have 
projectors but they are not used. Full time teachers have laptops but they use them to 
play Facebook. There are so many donations coming from kind-hearted people, no 
teachers want to arrange them and give to students. Besides, the school owed the 
dining hall’s gas bill for three months but nobody cares. Teachers refused to eat 
breakfast just because they want to sleep more. If a student transferred to another 
school, the teacher feels happy because one trouble disappears. When initiating the 
school trip, students took the bus and teachers drove their own cars without going 
with the students. When Maggie asked the deputy teacher about what to do for the 
weekly assembly, he responded “should I know what to do?”  
Yet! Don’t even think that Atayal teachers behave better. The reason that these 
Han teachers were so undisciplined is because what Atayal teachers did was beyond 
our imaginations. I don’t want to talk about the hangover after Wayne was drunk. He 
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may still come to school, go into the classroom smelling bad, and ask students to 
play computer games for him. Actually the young teachers are afraid to assign 
academic subjects to them such as math or science because they know students learn 
nothing from Atayal teachers. Since both sides are so similar, no side should be 
blamed. Why not enjoy the good life? 
What else? The school nurse was running out her paid leave and still absent. If 
the equipment was broken, the staff did not repair it but called a friend to repair to 
make money. The security person drove his car to the security room every night but 
he never stayed in school. There are no property tags in the school therefore many 
things were stolen. If your sister-in-law did not come to school, teachers left early. If 
she came to school, teachers looked around her office and check when she left the 
school because they want to leave too. The budget plan was carelessly written 
therefore the resources were misplaced. Patrick needed to burn the unused tables and 
chairs just because we bought too many. And……there is not much I can do.  
(2011/12/23, personal communication_Julian) 
  
When I re-read this letter, I can still recall my distress at that time and the extremely 
disappointed feelings I had. I remembered one day after lunch, teachers were chatting in 
the office because one of the students’ scholarship applications was nearly due. Lin, the 
4
th
 grade teacher shouted that: “Shoot!! My students have no grade records on the 
system?! The former teachers neither typed in the final grades nor left me a printed 
copy.” Other teachers comforted him and said they all have similar experiences and this 
is a “tradition.” Tradition, has become an excuse for refusing to improve. 
    There was an interesting case that revealed the teachers’ working ethics. In 
 
176 
Mid-December, the former 1
st
 grade teacher came back to Skyline and substituted for the 
4
th
 grade teacher for one day. To do so, the 1
st
 grade teacher needed to ask for an unpaid 
leave from the school she was working at because she had a full time appointment there. I 
was curious why she wanted to work this way for it made no sense to me. One colleague 
told me that, because she worked in Skyline from January to July in 2011, by the rules if 
she wanted the half of the annual bonus from Skyline in 2011, she needed to officially 
work at least one day in December. And the bonus was equivalent to 0.75 monthly pay. 
Therefore she came, let students free, and left in the afternoon (2011/12/12, journal).  
5.2.2  Campus infrastructures. “I am satisfied with the basic hardware and 
infrastructure of the school, for it was rebuilt in 2002 and most of it is relatively new 
(2011/10/25, interview_Clark).” I had a similar feeling and considered the school lucky 
to have chances to renovate by donations. However, campus infrastructure was not well 
maintained. At least four teachers had told me that school property such as DVD players, 
office laptops, or TV monitors were stolen (e.g. 2011/11/10, interview_Yanaba).
89
 I also 
saw that a monitor was moved from the aboriginal resource classroom to the dormitory 
and the original one in the dormitory was missing.  
    The school has benefited from, not only private donations, but also stimulus funding 
                                                 
89
 This is a sensitive issue so I cannot go any further.  
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from the Educational Priority Area project. For example, each classroom had a LCD 
projector and each full time teacher had a laptop. However, the cables were not connected 
when I first came to the school in July. This means the projectors had not been used.  
    After troubleshooting the hardware and internet connections that I needed during 
summer vacation, I started to identify who looked after technology implementation. 
Many times, young teachers told me all that I saw, was built and maintained by Marshall. 
Lana explained that was because he loved information technology (2011/11/22, 
interview_Lana). But Aaron gave me a completely different scenario.  
 
Aaron: The current technology in the school was started in……about 2008. 
There was a teacher Mr. Wu, he had passion to spread the benefits of 
using technology. You know, even though there was no budget, he used 
the desktop computer, projector, and a roller table to DIY a mobile 
e-lectern. Then, he really amazed us. He used his money to buy a Wii, 
combined with computer and projector, and then his e-lectern became a 
Smartboard. And he shared with us how to teach using his smartboard. 
Ken-Zen: Wow……it’s cool!! 
Aaron: Mr. Wu was enthusiastic. He held lots of training sessions because he 
wants all teachers who were willing, to use technology in their teaching. 
I used it a lot in my English class. However, other teachers still lacked 
interest. 
Ken-Zen: Hmm…… 
Aaron: To my understanding. What is really done by Marshall, is the wireless 
network. He has interest in it and setup many wireless routers around 
the campus. However, other stuff you see, are finished by Mr. Wu. 
 (2011/12/05, interview_Aaron) 
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Interestingly, the loose management of the school helped my teaching. I found an 
unused office and changed it to be my science lab, where I stored my equipment, 
prepared my materials, taught students, and kept video records in my “home.” There was 
no booking process and actually no one cared whether I used the space.   
5.2.3  Wars between administrators and teachers 
 
Sabella: Did you know that? These teachers in our township are EXTREMELY 
famous! You know I have tons of chances to have lunches or dinners with 
Tei-Na’s school administrators. 
Ken-Zen: What do you mean by famous? 
Sabella: Well……everyone has known that teachers in our school are hardest to 
get along with, and they by all means oppose what Maggie said.   
Ken-Zen: Hahaha…… 
  
 (2011/11/12, interview_Sabella) 
 
    Maggie was inaugurated to be the principal of Skyline in 2010 fall semester. It was 
her second year when I stepped into her school. Before coming to the school, my contact 
told me that Maggie faced some leadership difficulties. Although his research focus was 
not in the school and his teacher training was not received in teachers colleges, he 
discussed what he observed during his stay and I shared my explanations for I have been 
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familiar with Taiwan’s school system for years.  
    As a new principal, Maggie wanted to be successful and give a shiny outcome to the 
Mayor. Meanwhile, Skyline has had its own way of operation for decades. All previous 
principals of Skyline were novice Han principals, which meant that they were 
unmotivated to actively lead the school through a lack of belonging. Most of the 
principals only stayed for two years - the minimum requirement that a principal should 
stay in each school. And then, they left Skyline and sought a “better” position in city 
schools. As the first aboriginal principal in this remote and aboriginal school, Maggie had 
high expectations of herself and argued that she must stay longer than anyone else 
because she cared for her children.
90
 When recalling her first impression of Skyline, 
Maggie described in a negative manner:  
    “Skyline is the farthest school in this county. To be honest, because it was so far, 
there are serious problems across school operations, teacher qualifications, and 
professional attitudes. To me, I treat these problems as my challenges when I agreed 
to be the principal in the school (2011/12/13, interview_Maggie).  
 
    Based on this impression, Maggie wanted to recruit new teachers to change the 
teaching practices. By doing so, she decided to open an English teacher vacancy in July 
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 However she did not resolve the conflicts and left in July, 2012, a half year after I left the school. I can 
still remember how she swore to me that she would not leave before making Skyline a good school. 
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 However, this was not an existing or retirement vacancy, but a one-year contract 
position which was held by Lana. Lana worked at Skyline for four contract years because 
her husband Marshall worked there as a fulltime teacher. If the contract position was 
discontinued then Lana would lose her job and be forced to be separated from her 
husband. Therefore teachers voted to reject Maggie’s proposal in the recruiting meeting. 
After this conflict, Maggie and teachers distrusted each other. For teachers, Maggie was 
laying off a colleague and a good friend without consulting anybody in advance. 
Henceforward, Maggie was looked on as a bureaucratic official by the teachers, like those 
politicians on TV. The bureaucratic impression was strengthened because she kept close 
relationships with officials and legislators from the county government.  
    After taking revenge on Maggie and resisting what she did to their friend, teachers 
started to behave passively. If Maggie agreed to hold an event without discussing with 
teachers, they tended to overlook and be uncooperative. One of the excuses was that, 
these tasks were not related to students’ learning. For example, many teachers refused to 
help the village sport meet because they said teaching was their priority. However, during 
the two-day sport meet, most classes were cancelled simply because students were the 
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sister-in-law, but I couldn’t figure out what’s going on there. (2011/03/01, personal communication_Julian), 
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athletes and the noise made indoor teaching impossible (2011/10/19, journal). Besides, if 
this event was about the Atayals, they thought that Atayal teachers should be responsible 
for that event because “it is Atayal teachers who want to cultivate their children with 
Atayal history and culture, additionally (2011/12/13, interview_Maggie; 2011/11/17, 
journal). ”   
 
Clark: You described about exactly the problem. Actually young teachers have 
formed a group in the school. 
Ken-Zen: I would like to classify these two camps using easier, but maybe 
misleading labels. Please correct me if I am wrong. Like you just 
mentioned, young teachers vs. senior teachers, or Han teachers vs. 
Atayal teachers, or non-administrative teachers vs. administrative 
teachers. 
Clark: Yes. You may describe as such.  
Ken-Zen: I am interested in that, did the phenomenon exist before I came to 
Skyline? 
Clark: Yap…… this lasts for a long time. 
Ken-Zen: What can be the fundamental reason that brings the conflict? Can that 
be ethnic difference, age difference, or something else?  
Clark: Younger teachers tend to fight for their own rights, and I think there are 
not much difference compare Skyline’s teachers to other schools’. 
Ken-Zen: And therefore, the seniors may think that, youngsters should contribute 
and devote more. And then the miscommunication arises.  
Clark: That’s what I want to say. 
  
 (2011/10/25, Clark) 
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However, Julian provided a different view from Clark concerning the conflicts in Skyline. 
He argued that using these simplified tags to label both sides (e.g. Han vs. Atayal) was 
inadequate (2011/09/04, personal communication_Julian). In my experiences, such 
conflicts can also be seen at other schools in Taiwan. Therefore, I seconded his 
observation because the origins of these conflicts came more from the different roles 
between teachers and administrators, than other background factors such as gender, age, 
and ethnicity. Unfortunately, Maggie seemed to attribute the conflicts between her and 
her colleagues to the ethnic differences. Therefore, she felt that using Atayal teachers may 
help her deal with the school affairs smoothly for the reason that Atayals should support 
Atayals.  
    When her former provost told her that he was going to retire in July 2011, Maggie 
asked Aaron to succeed to his office. Aaron agreed but he could only come back to work 
in the end of August because he did not finished his military service until September.
92
 
To cover the one month gap, Maggie skipped all senior teachers and asked Yadira, a 
just-graduated new teacher and also an aboriginal, to be the interim before Aaron was 
back (2011/10/25, interview_Clark; 2011/11/10, interview_Yanaba; 2011/11/12, 
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 To face the warlike unification threats from the People’s Republic of China, most of the boys in Taiwan 
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to a year in 2011 while Aaron was a corporal in army.  
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interview_Sabella; 2011/12/05, interview_Aaron). This decision revealed that Maggie did 
not intend to share her power with those who she disliked. On the contrary, teachers did 
not support her while being distrusted. This mistrust composed the office culture of 
Skyline. Moreover, I observed that Aaron usually worked overnight in the office because 
he was too young to ask other teachers to help.  
    The conflicts not only burned in the school but also after school. Oct. 28
th
 was 
Sabella’s wedding ceremony and all colleagues were invited. Although she had a good 
relationship with everyone, the teachers still refused to attend because she was taken as 
one of the principal’s supporters. I remembered that three teachers asked me whether I 
would attend the wedding. I responded that I wished I could but unfortunately I had a 
conference presentation in Taipei. On hearing this, one of the teachers responded to me 
happily “It’s cool you are not going, too!!” What he thought, was that I can be one of the 
members who boycott whatever the opposite side did (2011/10/27, journal). 
    During my residency, I indirectly discussed with Maggie and her husband many 
times about these struggles. Her belief was that she had given the teachers too much 
freedom in the first year of her tenure and she should initiate blood-and-iron policy to 
change the school in the second year. However, she took no actions until the end of 2011, 
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simply because she had too many social activities outside and had no time to supervise 
the school intensively. Moreover, she was concerned that the Mayor and officials in the 
Bureau of Education knew these conflicts and considered her unqualified (2011/10/21, 
12/26, 12/29, personal communication_Julian). In my interview with Maggie, she argued 
that she would take action soon: 
 
Maggie: I will take over starting the next semester. I thought I gave them 
freedom to do their best however they did not. My concerns that time 
was, I wondered if I talked too much, teachers might feel that I don’t 
trust them. Am I correct? But anyway, I gave them time and freedom, 
but nothing happened. So I will push what I want to do next semester. 
Ken-Zen: Urr……. I am thinking that…… Might it be a miscommunication? 
Because it is highly possible that teachers did not understand the 
“freedom” you gave them. And it is human nature to follow what has 
been done in the past, therefore…… 
Maggie: Whatever!! They will somehow feel it because I will take over. If they 
were not able to be encouraged or motivated, then I will FORCE them 
with pressure instead. (annoyed) 
Ken-Zen: Hmm……as long as what you require is legally correct. 
Maggie: Exactly!  
Ken-Zen: But…… If this became a reality, is it possible to avoid the conflicts? 
Maggie: I don’t care. If I could change them, I stay. If I fail, I will resign and 
leave.  
Ken-Zen: Hmm…….either way. I think those who don’t accept may ask to leave 
too.  
Maggie: So in the end of this semester, I will announce repeatedly what I want to 
do for the next year. If you don’t want to cooperate, I will encourage 
you to transfer to another school. 
  
 (2011/12/13, interview_Maggie) 
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A serious attack changed her ostrich policy. The county government’s yearly school 
principal evaluation was reported in the beginning of December. Although this report was 
an internal document, gossip easily spread around. Soon the tribe knew that Maggie and 
another nearly-retired principal were the only two who got a B (improvement needed).
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Maggie was forced to face her situation; otherwise she may lose the qualification as a 
principal if she got another B.  
Dec. 15
th
, two days after my interview with Maggie, she left a notice to all teachers 
and said a critical meeting would take place next Monday (2011/12/15, journal). On 
Monday morning, Maggie read her announcement to all, which included basic 
regulations such as working hours, teaching practices, and inacceptable behaviors 
(2011/12/19, journal). This meeting was Maggie’s monologue for all teachers kept silent 
and refused to respond.  
As expected, a purposeful conflict happened right after the meeting. Dec. 21
st 
Wednesday afternoon, teachers gathered together to have dinner and sing in a karaoke. 
This was just two days after Maggie talked about how leaving school early was a 
violation to the employment contract. They not only left around 1 pm but also invited me 
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186 
and I agreed (2011/12/21, journal).
94
 On our way to the karaoke, the SMS staff was 
called two times by Maggie and two times by the director of general affairs. They blamed 
him that he should not leave school early without asking permissions. He lied that he had 
a severe flu and went to the city to see a doctor. Then he was asked to provide the proof 
from the hospital; otherwise his vacation could be reduced. On our way back to the 
school, teacher Lin said he planned to take notes about all of Maggie’s absences and 
double-check if she really used her vacation time when she was gone.  
Dec. 22
nd
, teachers in the hot pot gathering strongly criticized what Maggie said in 
the Monday meeting. Teachers said that they would never listen to her and Ward planned 
to hold another meeting to reject Maggie’s proposal. In the preparation of the aboriginal 
healthy exercise competition, the principal was the only one to coach the students 
because no full time teachers were willing to help her. Under such struggles, instructional 
leadership became impossible. I suggested that Maggie invite two experienced teachers 
externally to be her provost and general affairs for the new semester. Unfortunately, she 
replied that she could not find anyone but herself. In June 2012, she forced four teachers 
who she most disliked to leave Skyline, and then announced immediately that she 
resigned and would inaugurate as the new principal in another elementary school. There 
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were no winners in the conflicts, and the students were definitely the losers.  
5.2.4  A bat between birds and beasts. After being aware of the context of 
conflicts, how should I situate myself in the school? Technically my identity was as a 
non-administrative, younger, Han teacher. I could easily become part of that group. 
Nevertheless, I was allowed to enter this school to conduct my research because of my 
contact and Maggie, his sister-in-law. During my stay, I was sometimes doubted by each 
side for I might be a person of the other side. However, both sides wanted me to support 
their stances, and expected that I might leak valuable information from the opposite. Can 
I have my own stance instead of choosing these two? If I were only a teacher, the answer 
was “Yes.” However, I was a researcher at the same time; therefore the answer can only 
be “No.” As a field researcher, it was impossible to describe a whole picture by excluding 
the opinions of a significant portion of people in the site.  
    Since I was introduced into this community by Maggie, I naturally established 
friendships with aboriginal teachers and parents. I became friends of Sabella, Aaron, 
Clark, Yanaba, Chris, Amy, and so on. I sometimes walked to the tribe to visit children 
and chatted randomly with adults around. The challenge to me was to enhance my 
connections to these boarding Han teachers because I did not live with them. Moreover, 
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the praise from Maggie
95
 made my situation embarrassing because I was “too” helpful. 
In my journal, I recorded my awkward dilemma:   
Gradually I found that I am the “a few” persons who are willing to devote extra time 
to children during after hours. Under the struggle between teachers and 
administrators, teachers become self-protective. They refuse to do any extra work if 
not regulated legally. This makes my situation awkward. If I helped too much, I will 
be treated as part of the “principal’s person.” But many tasks are needed to be 
covered. I believe that there must be someone that considers me doing too much. 
This makes them uneasy (2011/11/08, journal). 
 
    Initially, I thought that staying after dinner may give chances to chat with these Han 
teachers. However they would like to stay in their room in the evening rather than 
hanging out in the dining room or office. To resolve my difficulty, both Clark and Chris 
suggested I join the young teachers’ Thursday parties. In early November, cold currents 
started to blow southward from the Siberian subcontinent. One of the construction staff, 
Mrs. Xu, suggested a hot pot dinner and cooked a stewed duck with ginger soup. I 
happily joined the gathering and started my “membership” each Thursday night. I also 
made dishes such as mozzarella salad with tomato and basil leaves, or brought snacks to 
the gatherings until I left the field. I did not “conduct research” or take notes in any sense 
during gatherings, but I joined their discussions about friends, lives, and works. They 
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sometimes discussed how they would oppose or resist what Maggie planned to do. My 
stance was that, I was not afraid of, but welcomed conflicts; as long as the conflicts were 
constructive. When they discussed how to boycott, I suggested to them it was more 
helpful to organize a teachers’ union across the three nearby remote schools.96 As a 
formal organization, if they considered Maggie’s order problematic, they could ask the 
county government to clarify their rights and obligations on behalf of the union in written 
form.  
    This was a small school. Therefore Maggie soon found out that I had joined their 
gatherings. Dec. 22
nd
, Maggie asked me if I would host a farewell party and invited 
“everyone” together. I told her I might try but it was undoubtedly difficult. I did not even 
try for I knew it was impossible (2011/12/24_journal). To my surprise, on the 28
th
, a 
Thursday evening, Maggie asked me to be her guest with parents in the tribe at 6 pm. 
Maggie, the president and vice president of the parental association of the school, the 
village head, the director of kindergarten, Wayne, and two retired Atayal teachers were 
invited on behalf of my leaving (2011/12/28_journal). She wanted to testify how I would 
choose even though she knew that the boarding teachers gathered Thursdays and they 
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must have plans for me. I was put into another dilemma.  
    Since Maggie had invited these community heads “on my behalf,” there was no way 
that I could be absent unless I decided that I would never come back to visit my students. 
To deal with the two invitations, firstly I told the teachers that I was invited to the tribe in 
the early evening, and then I would be back soon. They expressed understandings and 
agreed I would be late. My plan was to drink twice in honor of the “heads” and then leave 
Maggie’s party earlier than her schedule. However, her party was not started on time 
because people came late and I waited until 7 pm. After an hour, I could not find an 
excuse to leave for the meeting was just started and Maggie directly told me that I should 
give up another party. At 9 pm, Yadira called me to check if I were still alive (they 
thought that I may already lie under the table). Made to drink again as my forfeit to leave 
early, I drove back to the school for the teachers’ party and felt that I was really crazy. In 
the teachers’ gathering, they were just discussing to sign a petition together for the school 
council meeting. I could only remember that I agreed to sign and forgot the rest. I noted 
in my journal next morning that she should not use me to achieve her personal 
expectations such as testing my loyalty or mitigating the conflicts. When I checked in the 
airport and waited for boarding, I wrote an e-mail to my contact: 
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    As a leader, I must say this is a failure when you think of testing the loyalty of your 
subordinates. If you want to do this, it means you have already lost the trust and loyalty 
of your people, and you just don’t want to face the cruel reality.  
  
And he responded sharply: 
 
    She asked me similar things. We cannot deny that it is her grace to have us 
conducting research in her school. However, she should deal with her own leadership 
difficulties instead of expecting you or me to resolve for her. 
(2012/01/02, personal communication_Julian) 
5.3  Events, Events, and More Events 
    Within a 16-week semester, there were more than ten events in Skyline. These 
events “borrowed” the original teaching and learning course hours but never paid back. 
Interestingly, everyone welcomed these events. For students, they had more fun 
compared to staying in the classroom. For administrators, hosting events or supporting 
events helped Skyline be evaluated as a “high performance” school while they could also 
be rewarded. For teachers, they enjoyed more free time because students were 
participating in these events and classes were suspended or cancelled.   
 In this section, I unfold the events which happened during the 2011 fall semester for 
this consisted of a major part of teachers’ and students’ school lives. 
    5.3.1  Summer camps. During the summer vacation, the school hosted several 
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camps for students to join and play. There were four camps in July: The Hess English 
camp, little photographer camp, parent-children computer camp, and traditional Atayal 
culture and artifact camp. In addition to giving students additional learning resources and 
“cultural stimulations” in terms of Maggie, holding camps was another legitimate way to 
fund children’s breakfasts and lunches during vacations. When I picked up four students 
for the ball room dance competitions in a morning, they told me that they did not 
regularly have breakfast at home, and actually, they only had breakfast everyday when 
school was open.
97
   
    The Atayal camp was sponsored by the Aboriginal Council of the central 
government. It invited senior Atayal citizens to share and teach the making of traditional 
artifacts such as rabbit traps, bamboo spoons, and Lumu. The English camp was held by 
Hess Group, a franchised English cram school, and provided living contexts and played 
games for students to practice English. The former provost liked photography so he 
designed a three-day camp which taught students photography in the national park. And 
the computer camp invited parents and students to learn basic word processing and 
blogging.  
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    Sometimes Maggie asked me to take photos during the camps for records. 
Throughout July, about twenty students joined the English camp but the other three 
camps had only about ten students. Although half of the students never showed up, these 
camps were successful because they were voluntary and teachers and students had high 
motivation to teach and learn.  
5.3.2  Donation ceremonies. In addition to governmental funds, support from 
charity foundations, groups, and individuals were also critical resources to children. For 
the support from organizations, the Chi-Mei Electronics Charity Foundation sponsored 
the students’ breakfast, a religious group donated rice and drinking water every semester, 
a local attorney association donated Christmas gifts, Cathay Financial Holdings held a 
charity evening party, the First Bank donated school bags, coats, lunch boxes, and used 
desk computers, Hsin-Tien temple sponsored student aid, a cycling association donated 
dictionaries, Dong-Yu Rotary Club sponsored clothes and shoes for ballroom dance and 
field trip. Moreover, the school building was sponsored by a Catholic church. Among 
these donors, most of them directly contacted the school and expressed willingness to 
assist, and only a few of the external sponsoring projects were asked for by the school.   
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    The school always issued a certificate of appreciation to the individual donors to 
express the gratitude from children and teachers. However, although the persons who 
received donations wanted to stay under the radar, the donors always hoped that their 
benevolent actions were widely recognized. Therefore, charity foundations and groups 
wanted more such as a press release, an exhibition or a show, or a public appreciation 
party from the school. For example, students were asked to come to school on Sunday 
because the First Bank bankers wanted an appreciation event while they were not able to 
come during weekdays (2011/07/09, journal). Moreover, a Mazda car owner club drove 
twenty Mazdas to the school in January 2011 and donated a free winter hotpot dinner to 
the community, and they even brought reporters and photographers together and this 
story was immediately reported in the evening news. Students needed to prepare a series 
of activities such as dance or Atayal instrument concert to welcome and amuse these 
visitors from big cities and teachers needed to make posters and decorate the assembly 
hall before the donors came. Sometimes, Maggie might ask students to write thank you 
cards to the donors. She considered these events a sound pay-back because she did not 
want students to take these donations for granted. By performing or writing thank you 
cards, they learned the virtues of giving, and she expected her children would help others 
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in the future. 
 5.3.3  Mayor’s visits. Owing to the good relationship between Maggie and the 
county government, the Mayor visited Skyline three times within this semester even 
though it was far. Before the Mayor came to host the opening ceremony of the tribal 
community college, students were assigned to clean each corner of the school for two 
days (2011/09/07, journal). Moreover, Maggie hired three farmers from the tribe to mow 
the playground for that occasion. Not too surprisingly, when the Mayor came, students 
were summoned as the audience to listen to the Mayor’s long speech and show their 
“outcomes” in front of the guests (2011/09/09, journal). It was similar on the other two 
occasions. After a lunch, a girl complained to me that she did the clean-up job in the 
morning and there were still more in the afternoon, and why these “big clean-up[s]” 
happened all the time! 
   5.3.4  Sport meets. There were two sport meets in the 2011 fall semester: The 
yearly village competition and the five-remote-elementary-schools joint sport meet. The 
former was a village-wide sport competition where athletes were grouped by ages from 
children to adults, and the latter was a small Atayal school conference which was 
established six years ago to encourage student interactions among schools. Most of the 
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times, each 3
rd
 to 6
th
 grade student was assigned multiple items, like a relay race and 
broad jump. Chris once told Maggie that: 
I told her that I had plenty of the sport games experiences in my elementary and 
we always got the championships. The way of my school to success was……well, it 
is widely known that aboriginal kids are gifted in all kinds of sports, running, and 
basketball, and so on so forth. Therefore, my school arranged a regular exercising 
time every morning. It was beneficial because not only we enhanced students’ 
physical strength but also they would focus more on course work after their 
overflow energy was consumed. Children in Skyline do have many sport games 
experiences. However, hmm……for example, we will have the five-school meet 
right? Kids told me that they feel so tired because they received intensive training 
sessions just in one or two days instead of regular exercises. If I were the kids, I 
would not feel happy if I came to school with aching legs. (2011/11/17, 
interview_Chris) 
Chris pointed out the students’ training was given several days right before the sport 
meets. Since there was only one physical education class per week, borrowing course 
hours from other courses like music or art education or science became necessary.  
    5.3.5  Field trips. There were two field trips in this semester. The first one was 
visiting a scientific exhibition which was required by county education bureau. The 
second one was sponsored by the Dong-Yu Rotary Club to appreciate a 3D-animated 
ancient Chinese painting at the Palace Museum Southern Branch in Chia-Yi City. They 
were also amazed about the exhibitions when experiencing how the technology assisted 
the representations of living styles in ancient times. After coming back from the tour, 
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students also played xylophones with traditional music to convey their appreciations for 
club members.  
    5.3.6  County-wide circulating activities. There were some annual circulating 
activities across elementary schools. Because the Mayor wanted to promote elementary 
and junior high school student’s reading habits, the county librarians were asked to 
circulate at each school and led the picture book reading activity with students for a half 
day (2011/09/29, journal). Additionally, the Cultural Bureau of the county government 
asked students to decorate their home surroundings by drawing on stones. Therefore an 
invited artist also travelled around the schools to lead training sessions for children on 
how to paint on the rocks (2011/10/03, journal). To encourage the participation of each 
school, the Bureau also held a competition to see which village performed the best job of 
decorating.   
    There were also ceremonial events happening throughout the school days. For 
example, the Ministry of Education required the anti-bully, anti-cigarette and 
anti-drug-use activities this semester, and asked students to swear and sign the agreement 
that they would never join gangs or use drugs. However, no teachers would believe these 
ceremonies guaranteed students’ appropriate behaviors in the future. 
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    Some other non-educational circulating events might also use the school days. For 
example, the village dental care and children’s immunization services liked to come to 
school to do their job. The reason was that the school was the most convenient spot to 
find children as well as their parents. They saved a lot of time by borrowing a day in 
Skyline instead of visiting each household in the tribes many times.  
    5.3.7  Inter-school competitions. In addition to sport competitions, there were 
other competitions that students were participating in. For example, there were aboriginal 
music competition, speech competition, and health dance competition during this 
semester (2011/10/27, journal). Because these contests were hosted by an assigned public 
school in cities during weekdays, students always took a leave to participate and one or 
two teachers would also take a paid leave to go with them. Only a few games were held 
on weekends. For urban school students, attending a game may require two hours to a 
half day, but for students of Skyline, it always took them a whole day to attend. I had a 
chance to bring four students to a competition in Miao-Li city, I picked them up around 
7:30 am, when I sent them home, it was about 9:00 pm in the late evening (2011/11/27, 
journal).  
    Competition was a way to “encourage” schools to follow government’s policy. For 
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instance, the Aboriginal Council of the central government suggested that remote school 
children learn the Aboriginal Health Dance. To enforce the policy suggestion, the county 
government held a competition in the end of the year and asked all remote schools to 
participate. Therefore schools needed to squeeze in time for extensive training because it 
was new to students (2011/12/23, journal).  
 
Fig. 5.4 Student practice the Health Dance in the basketball field 
 
    5.3.8  Deprivation of academic learning hours. It seemed that, these 
extra-curricular activities provided windows for students to experience and explore things 
that were not described in the textbooks and official curriculum, and it was beneficial 
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because remote students may not have as many chances as urban students to participate in 
these activities. I was aware of the impact not only because it interfered with my teaching 
but also I had more chances to chat with Steve after school. Steve was a 5
th
 grade student 
and lived with Aaron near the school. When Aaron needed to work overtime in the 
evening, he brought Steve to the school and asked him to work on his homework 
assignments. I asked him to compare the former elementary school he studied in HsinChu 
City and Skyline. He told me that, learning in Skyline was a lot of fun because there were 
many events that he and classmates can participate in and enjoy, but he felt that he did not 
really learn anything here. Furthermore, when looking through my teaching notes and 
journals, my notes recorded that many of my classes were cancelled and used in other 
activities. Therefore, I had to postpone or compress my teaching activities. In one of my 
reflective journals, I logged that: 
This is not a sole phenomenon; students’ formal learning hours were sometimes 
inappropriately used in such “activities” that originally should be devoted in 
academic learning. This makes children fall far behind compared to those in other 
areas for they already have less time to learn. Moreover, such activities make 
teachers unhappy and happy. On one side, their teaching time was deprived and they 
were not respected. On the other, they are happy that they don’t need to teach and 
can do whatever they want like surfing Facebook. (2011/12/23, journal) 
In my view, I did not take the academic subjects as superior to these events. The events 
like field trips can be more educational and meaningful when an integrated and thematic 
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curriculum was designed along with all the activities. Unfortunately, when these learning 
experiences were isolated, students’ learning was limited while they lost what they could 
have learned in the classroom. If the students lived in cities, they can always find cram 
schools or tutors after school. However, students in Skyline can only rely on their school 
teachers in terms of academic learning (2011/10/27, journal).  
5.4  “No! You Are Just a Short Term Visitor.” 
    Although claiming that authentic engagement is the critical key mission to every 
fieldworker, I must still understand that I was just a visitor, even though I tried to be 
conscientious and helpful during my residency. Clark, Yanaba and Sabella analyzed the 
short term teachers honestly. They commented:  
 
Short term teachers, like you, may help students most. You may also share 
some workload of full time teacher. For instance, you did some of the jobs that 
originally Marshall had to do. But you are not likely to influence other teachers in 
any sense. (2011/10/25, interview_Clark)  
 
I think, these teachers only stayed for couple of months. I don’t have any 
explicit impressions about the short term teachers……. That’s what I saw in these 
years. (2011/11/10, interview_Yanaba) 
 
Take Ming as the example. He was a great teacher and children did like him 
when he was here. But when he left the school, children just forgot him immediately. 
I did not hear students talk about that they missed Ming even though Ming devoted 
himself so much on teaching. You know, there were too many new teachers coming 
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and leaving each year. People come, people leave. (2011/11/12, interview_Sabella) 
 
Their observations were meaningful but were not so pessimistic. Keeping connections 
with my students and teachers through Facebook may not necessary mean that I had 
involvement with them. However, I developed prolonged friendships with a few adults 
who did care and devote efforts to their children. Students may also share their worries 
with me. For example, Jaimie still consulted me with her struggles about her boyfriend 
and annoyance about her mother’s extramarital relations. Clark enlightened me that:  
It seems that you just stay for a short while, and your students may not be able to 
bring the skills of using the XOs into full play. However, change always takes time. 
Especially, we don’t expect the magic in education. Am I right? (2011/10/25, 
interview_Clark) 
 
His words helped me realize that I was taking unnecessary pains when thinking about my 
visitor role. The question was not to stay longer, nor to become part of the community. 
What matters, was living seriously at every moment during my short residence with 
teachers and my students  
    5.4.1  Some loneliness, some friendship. Before I came to the field, I felt a sense 
of loneliness when planning my project. The reason was that I had no direct connection to 
the stakeholders in the OLPC foundation to obtain support. Even during the localization 
process there were only a few people involved in my language. Although I was capable to 
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solve the technical issues and I retrieved all related literature, I may not capture the ideal 
deployment practices that the OLPC foundation wanted to achieve. Therefore I needed to 
develop my own practices from scratch without referencing the successful examples or 
without the mentors who could guide me and foresee the challenges of deployment 
(2011/09/01, journal).  
    In my first two months of residency, I felt another kind of loneliness about my 
situation. I left Champaign, IL and Columbus, OH, the places I lived for four years. 
Although I went back to Taiwan, I still lived distant from my family. Also, I studied and 
taught in Skyline but I did not walk to the tribe often because I separated myself between 
weekdays and weekends. On weekdays, I was a school teacher and a researcher. On the 
weekends, I was a young research professional who was temporarily alienated from his 
research site.
98
 Switching between experiences gave me an inner tension between 
involvement and isolation. I was involved in one of the roles while isolating the others.
99
 
And I was not eager for the making of informal friendships
100
 until I helped set up the 
wireless network at Sabella’s home and edited Aaron’s fellowship proposal to study 
                                                 
98
 In the weekends, I may stay in my place without contacting people, drive one and half hours to a coffee 
shop to write something, visit my parents and parents-in-law, or present at conferences in Taipei city. 
99
 Merely, isolation was a release to me while involvement was necessary in the research and teaching 
occasions. 
100
 Partly because I was a good listener without good social skills. 
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abroad
101
 after November. Gradually, Sabella, Aaron, Liu, Clark, Yanaba, Amy, and 
Chris became my good friends in Skyline. Aaron, Sabella, and Clark had a farewell party 
for me in the nearby small town on Dec. 28
th
. It was the only party where I could release 
myself without worrying what I should or should not say. I cannot describe the feeling of 
being safe and relieved. And, that was the only occasion that I got drunk.  
    5.4.2  Teachable moments vs. researchable moments. The role of a science 
teacher helped across the difficulties of building a relationship between my students and I. 
However, the consent and data collection process still made apparent to students that I 
was a researcher, and they were clever enough to figure out that I was essentially 
different from other teachers. I decided to open up my presence as a researcher to 
children for the two reasons. First, I had responsibilities to students’ learning prior to my 
research. Second, it was unrealistic to actively teach and collect data simultaneously. 
Therefore, I used recording devices to note my actions when I taught in the classes, and 
put more emphasis on the teachable moments. For example, I gave a 6
th
 grade boy the 
fixed flute and bought him a beginner’s guide when he expressed interest to learn. Or I 
used the jigsaws to build students sense of collaboration, achievement and confidence. I 
                                                 
101
 Aaron was the elite of the tribe and held the only master’s degree in Taiwanese language and literature. 
When he talked about studying abroad, I gave him all the application data, helped conduct literature search, 
and reviewed his CV. And he was the yearly winner of the governmental fellowship for studying in the 
United Kingdom  
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valued these teachable moments more than my teaching plans. In addition, I liked to walk 
with students to the surroundings and encourage them to explore the living world. I 
brought 1
st
 grade students to a nearby pond to observe the tadpoles, and asked them to 
catch some and rear them in the classroom. Catching the tadpoles in their hands was 
challenging to them because they needed to calm down, wait, feel the water currents, 
observe how tadpoles swim, and move their hands with the tadpoles in the same direction 
slowly. There were many authentic experiences in such a small activity. My teaching was 
not that structured, and I could leave the classroom immediately with my students when I 
came up with some good ideas. 
 
I believe that is a wonderful chance for students to learn from the great nature 
outside of the school. However, I found that you only brought students outside using 
your science classes…….I really didn’t see full time teachers lead naturalistic 
observations outside the school. I kind of know that there are safety concerns so 
teachers tend to choose a safest way to teach…… 
(2011/11/17, interview_Chris) 
    In an evening, Aaron asked Steve by chance who the strangest teacher in the school 
was. He said that was me. I asked why? He said that I was not “traditional” at all. For 
example, I never followed the textbooks nor asked them to write a lot of redundant 
homework assignments. Instead I gave additional materials and activities that interested 
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them, especially when I led the experiments or walked them outside the school 
(2011/11/16, journal). When I bumped into Aaron’s mother after work, she also told me 
that, once Steve shared his feeling of pity because Kenken can only stay shortly. 
Grounded on Steve’s description, she felt that I was one of the few teachers who really 
taught and cared about children in the school (2011/11/24, journal).  
    My research flow in the field was relatively passive. I saved my audio and video 
files from recorders to my computer after work, and jotted down my journal of the day. 
Then I needed to prepare my teaching for the next day so I might not revisit what I had 
done until the weekend. For many times, not until I looked back at the photos or videos 
several days later would I find some interesting ideas or questions that I should examine 
closely. To compensate such loss, I used the short breaks between dinner and evening 
review session and chatted with boarding students and explored their opinions and 
feelings about the school. Accompanying the students in the evenings helped build 
trusting relationships between students and I. I remembered that a 3
rd
 grade girl talked to 
me cutely, reverently, and seriously: “Kenken, Jesus is my father and he is your father too. 
Please, please, believe him because I don’t want to see you get burned in hell!!” She 
needed time to understand what a religion can bring to her, but her cares and worries 
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were sincere and wholehearted.  
    In addition to chatting with students in the evening, students often borrowed my 
camera when I did not use it. Their photos provided me another window into the 
children’s world and school life, especially when I was not present. For example, Sabra, 
the 1
st
 grade girl, borrowed my camera in an afternoon. After she returned it to me and I 
downloaded the photos on the SD card, I realized that she took the photos of two 2
nd
 
grade girls playing their XOs outside the instructional building while I was having a 6
th
 
grade class in another place (2011/12/27, journal). These student-taken photos not only 
supplemented my absence but also gave me lively images of my children. 
    5.4.3  Left the field. My teaching contract was half year, with the automatic 
extension to the end of June, 2012. After getting to know with each other, teachers and 
students knew that my baby was going to be delivered around the lunar New Year. 
Therefore, I was anticipated to leave someday simply because I had other roles: a 
husband, a father, a graduate student, and more importantly, an outsider.  
In the mid-November, I proposed to Maggie and some teachers that I needed to 
come back to the U.S. in the end of 2011.
102
 This was adequate because the school 
                                                 
102
 I planned to finish my teaching until the end of semester, say Jan. 19
th
. However, after the doctor 
changed the estimation of baby’s due date, I left two weeks earlier than I had expected.  
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needed time to recruit another teacher who could cover my teaching load in 2012. 
Besides, I adjusted my instructional plan and setup the end date at December, 29
th
. At that 
time, I should have collected all the data, done troubleshooting on children’s laptops, 
submitted my students’ grade books with qualitative comments, cleaned the spaces and 
computers I used, checked out my apartment, and left my Christmas greeting cards to 
students and teachers.  
 
Fig. 5.5 My X’mas card to the English teacher 
 
I edited a worksheet for 2
nd
 grade students to reflect their changes compared to when 
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they were a 1
st
 grader, such as which subject they liked most, what games they liked most, 
who became their best friend, a task they could not finish by him/herself but could now 
finish independently. Calantha wrote that, she liked the science class most and it was 
because it was taught by Kenken
103
 (2011/12/28, 2
nd
 worksheets; 2011/12/28, journal). 
The next day, Callia drew a picture with a heart on her XO and wrote “I love Kenken” 
inside the heart. I expressed my appreciation to her and asked if I could take a photo. 
Unfortunately, when I came back with my camera, her XO ran out of battery and there 
was no time for her to redraw another one (2011/12/29, journal).   
 
Fig. 5.6 Callia’s unfinished drawing and her worksheet 
 
                                                 
103
 That was how children called me.  
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    In the middle of December, I was notified that the new teacher had been found and I 
was given his contact information. I summarized what I taught from 1
st
 to 6
th
 grades, the 
basic information of the students, and some points for his attention. I told him that I 
finished the scheduled progress according to the national curriculum. Therefore, he was 
free to choose and design what he liked to teach for the remaining classes.  
    Friday, December 30
th
. There was power outage around the village in the morning, 
so students all went outside. 2
nd
 grade students gave me their big card and asked to take 
photo with me. Many OLPC deploy volunteers tend to capture some artifact to indicate 
that each child has one XO laptop but I simply refused to. The XO was only their first but 
should not be the last laptop. After using it, I expected children to think about what they 
really want in the technological world. Therefore, Patty came to my office desk and held 
my Acer Aspire One because she liked the Acer more than her XO. I totally understood 
and appreciated her choice.  
    In the 3
rd
 grade class, we stayed outside and practiced the recorders. Students liked 
the feeling of playing together especially when there were different instruments. Sunday 
worship played an important role in children’s lives and they learned many folk songs 
and choral in the churches. They chose Amazing Grace and played with me. It seemed 
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like there was a plan that I never knew, but eventually the destiny brought me there and 
knew these children. They were my first children in elementary. That was amazing! 
As usual, I was the only one who had the afternoon calligraphy courses. Instead of 
practicing writing for my last class, I decided to play dodge ball with students. Teachers 
who did not have classes had left the school for the weekend and yearly count down. 
After the end of the day, I walked through the building, cleaned my desk, returned the key, 
and then locked the door. The afternoon sun was shiny but the campus was tranquil. I 
thought of a short poem which was written by Hsu, Chih-Mo in the early 20
th
 century:
104
  
悄悄的我走了     Very quietly I take my leave 
正如我悄悄的來   As quietly as I came here 
我揮一揮衣袖    Gently I flick my sleeves 
不帶走一片雲彩   Not even a wisp of cloud will I bring away 
 
    5.4.4  Keeping contacts with the children. In the end of September, I found out 
that some of the 5
th
 and 6
th
 students had Facebook accounts. Followed by the step-by-step 
instructions from their elder sisters and brothers, they easily bypassed the age restrictions 
of the Facebook and got registered. To keep contact with children after I left the school, I 
                                                 
104
 The English translation was referred from http://en.wikipedia.org/wiki/Xu_Zhimo 
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gave up my stance on not using Facebook (2011/09/24, journal). Most of the time, 
students checked in their Facebook when they were allowed to use the computer lab in 
the school. When I was in the school, I selected some photos and videos about the 
learning with XOs and shared them on the Facebook. Since most of the teachers and a 
few parents had Facebook, I could use Facebook as a communication tool and describe 
what I was teaching in my classes. 
 
Fig. 5.7 The screen shot of my Facebook as of Dec. 2011 
 
    After I came back to the U.S., Facebook became the major medium that I used to 
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catch up with the recent developments of students, teachers, and the school. Students 
stayed connected with me by sending messages to me, starting a chat session, or 
commenting on the photos with each other. These updates kept me posted about the 
development and change of Skyline until recently. 
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Chapter 6: 
Teaching and Learning with and without the XOs 
    Based on the context described in Chapter 5, I edited, implemented, evaluated, and 
adjusted my teaching and research activities in the school. These activities constructed 
students’ learning experiences with me and the XOs. This chapter also describes the 
reactions of students, teachers, and parents to this project. Finally, reflection and epilogue 
are discussed.   
6.1  Learning Conditions 
    In terms of natural environment, these children were excellent in surviving and 
overcoming the great natural world. However, they were comparatively weaker when 
academically competing with city school students (2011/10/25, interview_Clark). 
 
    “To leave or not to leave,” was a lasting struggle for children and parents in Skyline. 
Hence, before I describe the students’ learning with the XOs, it is necessary to review the 
learning conditions in this small community.  
 6.1.1  Community and family. The family structure in Skyline was unstable and a 
bit off the mainstream Taiwanese norm. Yanaba told me that many children were either 
raised by grandparents or a single parent. On one occasion I realized that Callia’s mother 
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was actually Calantha’s biological mother because Calantha’s mother remarried Callia’s 
father but they still lived in the same community. Moreover, Maggie also told me that 
Atayals had a tradition that, when the elder brother passed away, his younger brother was 
obligated to marry his sister-in-law to take care of his elder brother’s family (2011/12/29, 
fieldnote). In addition to this family structure, parents needed to seek employment 
opportunities downhill. Therefore, some parents worked in the cities or villages and 
returned home during weekends. Hence the dormitory and school bus became essential 
for these young children (2011/11/10, interview_Yanaba). For example, if a dormitory 
student got a cold, most of the time Yanaba had no way to contact the parents. What 
Maggie could do, was to ask teachers who had cars to help drive students to the nearby 
clinic. The reason why parents did not spend enough time on their children’s education 
was partly because of pressure to earn a living, and partly because parents “thought they 
were not capable to teach their children and expected the school could do their jobs” 
(2011/12/05, interview_Aaron). This did not necessarily mean that parents were confident 
of the school education since they were all aware of the conflicts happening in the school. 
It was because there were no other choices if they wanted to stay in the community. It 
was not easy to change school and community. 
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Sending children to the cities and arrange their living in a relative’s place was an 
alternative for parents (2011/10/25, interview_Clark). Clark considered it necessary and 
provided me an example. Skyline was the farthest tribe in this township. While other 
tribes accepted growing high-priced fruit in order to earn their living, many adults in 
Skyline still gathered bamboo shoots (Atayal: A-Li) or Ganoderma lucidum
105
 (Atayal: 
Ba-Ding) which were the Atayal’s traditional economic activity. Since Ba-Ding was a 
precious drug in Chinese medication, those who were lucky to gather the 
hundred-year-old Ba-Ding in the depopulated mountains earned thousands of dollars in a 
night.
106
 Therefore, a lottery-like, unstable, and temporal job style became a hidden 
curriculum to children because you did not need to be educated to gather Ba-Ding, and 
you did not need to plan your life because Ba-Ding seemed to be inexhaustible. However, 
like hunting, gathering in the national parks was illegal and came with a serious fine. 
Moreover, it was harder and harder to gather the Ba-Ding because of climate change. 
Clark argued that such “unstable” lifestyle limited the children’s worldview and their 
future and became a barrier for the children to becoming accustomed to “modern” lives. 
Therefore, the only solution was going to the cities.  
                                                 
105
 A kind of mushroom with herbal effects.  
106
 But some were injured or did not come back because it was dangerous.  
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I shared lodgings with my landlord Douyu, a granny near the school. Her two sons 
and grandchildren all left and lived in the cities. The reason that Douyu stayed in the old 
house was that she wanted to take care of her plum trees. Therefore she might come to 
visit her sons and grandchildren on the weekends and then come back to take care of her 
plots. When I had just moved in, she talked about her grandchildren with me. She had a 
dilemma because living and learning in the tribe was joyful to children and they can feel, 
touch, and appreciate the great nature. However, experiencing the urge of competition in 
the cities was also critical for they need to support themselves in the future. She 
eventually decided to stay solely on her land and she still hoped that one of her 
grandchildren might come back to inherit her plots after growing up. She argued “the 
land was our ancestors and they worked on it and gave us (2011/07/05, journal). ” 
Douyu’s comments revealed the struggles of the parents. Based on prior experiences, 
they understood that sending children downhill was the only solution to social mobility. 
However, sending children to the cities equaled to cutting down their connections to the 
family and tribe. Moreover, the outcomes of studying downhill were not guaranteed 
because many Atayal children still suffered failures in the process of competition. 
    In terms of accessing technology at home, only a few students had donated desktop 
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computers with or without internet connections.
107
 I also used a short background 
questionnaire in my first class; only one girl had a donated computer at home, and none 
of them had devices like smart phones or a digital camera (2011/08/31, journal). For 
children who had no computer at home like Lydia and Laura, they may play their cousins’ 
computer when visiting downhill (2011/11/28, interview_Tammy&Laura&Yuri; 
2011/11/20, interview_Lydia).  
    In Skyline, churches acted as the community center and deeply influenced adults 
and children. Students sometimes talked about what they sang and read during the 
weekend worship, they enjoyed the dance learned from the church and shared the dance 
with me. Some senior children may share their activity photo albums from other adults in 
the churches like singing and reading poems on their Facebook.  
6.1.2  Students. Most of the students in Skyline had graduated from the affiliated 
kindergarten, and only a few of them had transferred from other elementary schools. It 
was interesting that the students who had prior experiences in other elementary schools 
had better academic performances than those who had graduated from the affiliated 
kindergarten. For example, Lydia told me that she felt the exam questions in Skyline were 
                                                 
107
 When I interviewed 2
nd
 grade students to see if they had computers at home, some of them might give 
me dishonest answers because they did not want to lose their social faces or let others know their family 
was poor. Therefore I needed to ask some additional questions to make sure if what they told me was true. 
However, I did not challenge any of their answers for I did not want to hurt children’s feelings.  
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easier therefore she did not need to study really hard to get good grades (2011/12/01, 
interview_Lydia). Lana also commented that students in Skyline may need two years to 
get used to the learning and living in elementary school, especially for academic subjects 
(2011/11/22, interview_Lana). Therefore, students’ academic progress was late and she 
felt that a head-start program in kindergarten was necessary. When I chatted about the 
prior experiences of studying in other schools, students told me that they felt more 
pressure and sometimes met unfriendly classmates in the original schools. Happier lives 
and nicer classmates were the two major reasons that they like studying at Skyline 
(2011/11/28, interview_Ting-Yu&Laura&Yuri; 2011/12/06, interview_Patty&Hattie; 
2011/12/06, interview_Callia&Calantha).  
Under the specific parental-pupil relationship, some children tried to seek more care 
and love from other adults, especially, the school teachers. Two 2
nd
 and one 1
st
 grade girl, 
Hattie, Calantha, and Yamini were examples. During my residency, they usually called 
me papa (father)
108
 unconsciously and asked me to give them hugs all the time. I was 
soft-hearted and always agreed to their requests. However, full time teachers had been 
aware of this situation for years and they suggested that I should keep a safe distance 
from all children. Lana reminded me that: 
                                                 
108
 Yadira was new to the school like me, and students sometimes call her mama (mother) too. 
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…… students want more love from you because it is difficult to have it from their 
family. So, it happens that you are the person who is kind to give them your 
love. …… The love between parents and children, and between teachers and 
children, is different. To me, I can give them some but the distance is still held. You 
know, there are too many incest cases between teachers and students and they 
developed because the lack of distance. Therefore we have been taught to protect 
ourselves since we were the teachers college students (2011/11/22, interview_Lana). 
     
Students’ health conditions were another issue. In addition to the irregular breakfasts 
in the non-schooldays, some children even told me that they did not take a daily bath. 
One of the serious problems in the community was head lice. Although the school nurse 
applied the head lice killer every half year, it was not possible to cure all of the children 
because they transmitted and infected each other. Some cured children may be infected 
easily by their peers. Eventually I was also infected in November.
109
 It was not until I 
came back the U.S. and then found a prescription in CVS that I was able to cure myself.  
    6.1.3  Teachers. Teachers in Skyline mostly had bachelor or associate degrees in 
elementary education when joining the school. Among all teaching faculties, four had 
masters via in-service training in educational administration, kinesiology, management of 
information science, and Taiwanese linguistic and cultural studies. However, there were 
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 One day Yamini climbed on my back and found my head lice. She happily ran away to tell everybody 
the exciting news. She must have felt that I was now on the same side as her classmates. When other 
teachers heard that, two of them just joked to me that “Hey!! Leave me alone!!” and Lana said “I told you 
to keep distances…… :-p .” 
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no formal information technology courses when they received pre-service training 
(2011/12/05, interview_Aaron; 2011/11/17, interview_Chris; 2011/12/13, 
interview_Maggie, 2011/11/22, interview_Lana). This was because the teachers colleges 
in Taiwan did not prepare elementary teachers to specialize in teaching computers. Hence, 
Marshall agreed to take care of technology-related affairs for the school because he was 
interested in technology. Actually this also motivated him to pursue his masters in MIS 
three years before.  
    In the parent-teacher relationships, there existed a tension between the two sides. 
Teachers had a stereotype that the parents did not spend enough time on their own 
children, and therefore it was hopeless to devote their own time to the children. 
Meanwhile, parents felt that they were busy fighting for the family and why cannot 
teachers supervise students’ learning for 24 hours? Amy gave me a typical opinion in 
parents’ perspective: 
It is unfair to say that parents in Skyline do not care for children. You know what? 
Parents in this high mountain go out to work from sunrise and don’t come back until 
sunset. They only have time to ask children that, Hey! Have you finished your 
homework assignment? Finished dinner? Take bath? Ok, go to sleep. I think that 
some parents don’t bother whether their kids finished up the homework or not. But, 
believe me, for these workers on the mountain, they just want a dinner and hot bath, 
and then go to bed. So…… However, as a responsible teacher, you should influence 
and change the parents and help parents to care about children’s learning. Right? 
Now, the parents don’t care, and teachers don’t care, either. I really don’t think it’s 
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right. (2011/11/26, interview_Amy) 
 
However, this tension was not a real tension. There were no formal disputes between 
parents and teachers even though I could hear some of the complaints under the table. 
Parents expected teachers to take care of children’s problems before they were called in, 
and so did the teachers. 
6.2  Teaching Preparations 
 Based on the latest release of the Sugar environment, my technical preparations 
around the XO laptops and wireless connections were finished by the end of July. The 
remaining challenge was still localization. Although I submitted my localization files to 
Pootle in June, the translations had not been packed into the latest Sugar release; 
therefore I needed to patch the system via the command lines and added my local files. 
Also, because I cannot find printed stickers for the small keyboard, I decided to write 
down the corresponding Zhu-Ying input method on the rubber keyboard in each XO 
laptop using markers.   
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Fig. 6.1 XO Screen shot of the localized screens 
 
    In addition to preparing the technology, I also chatted with some teachers to 
familiarize myself with the school routines and the students’ backgrounds (2011/07/20, 
journal). For example, 5
th
 grade students were suggested because they were highly 
motivated children among other grades. Moreover, the 4
th
 grade students were diverse, 
some of the 3
rd
 grade students had learning issues, and one 2
nd
 grade girl had a slight 
physical disability with her legs. This information was valuable when considering the 
participating classes.    
    After the acceptance of my appointment in the Mid-August, I had about two weeks 
to plan my teaching. By choosing 2
nd
 and 5
th
 grade students as my deploying classes, I 
started to look through the official curriculum and textbooks to pick up the course 
material that the XO laptops could be integrated into (2011/08/21, journal). The subject 
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matter in the elementary grades were unfamiliar to me because my pre-service teacher 
training was at the high school level in which discipline boundaries were clearer than 
elementary (2011/08/25, journal). I felt panic when reading the textbooks and doubted 
that I could finish teaching every lesson in a limited amount of time. I discussed my 
concerns with my wife, and she reminded me that: 
    The reason you feel that there are “too much” material to learn, is because we 
grew up in the era of teacher-proof curriculum. At that time, each learning unit was 
clearly defined, designed, and taught by the government. It becomes different now 
because the textbook publishers are competing to be the bestseller, so they tend to 
insert more content than the requirements from the curriculum guideline to make 
teachers and parents feel their versions are rich and worthwhile to purchase. So, 
what matters, is not the content knowledge, but the attitudes and abilities that 
children have opportunities to learn. (2011/08/25, personal communication_Maple) 
 
    So I divided what I wanted to teach into three proportions: The basic technology 
literacy of using the XOs, the subject matter that I can teach with the XOs, the course 
materials. The last I thought important but alternative learning activities are needed with 
and without the XOs. Followed by the school’s three exam schedule, I cut these materials 
into parts chronologically, and then designed the handouts and collected multimedia 
resources. I also edited exam sheets with open-ended questions about students’ opinions 
about using their XOs. Therefore I could teach my students while getting timely feedback. 
Even though my teaching practice usually diverged from my original plans during the 
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semester, the preparation still helped me grab the materials and activities that needed to 
be learned.  
 
 
Fig. 6.2 Screenshot of my field notes where I planned my teaching activities 
 
    To fulfill my needs to teach and research my students, I occupied an unused room as 
 
226 
the science lab for the school did not have one (2011/08/28, journal). I rearranged the 
space, cleaned the room, wired the extension cords, installed a wireless router, and moved 
my teaching materials, research devices, as well as the XO laptops in this room. There 
were two sofas, one table, several blue chairs with wheels, a locker cabinet, and an old 
15’’ LCD monitor. I secured my devices and research materials such as consent forms and 
camcorder in the cabinet. Before my class, I installed the camcorder on the top of the 
cabinet with tripod, and pressed the recording button to capture the class. Because there 
were only five students in 5
th
 grades and eight in 2
nd
, this small room was appropriate for 
me to teach. When an instructional video was needed, I summoned students to sit in front 
of the monitor to watch the video. If an LCD projector was needed, or students needed 
their desks to write, I brought my recording devices and returned to the original 
classrooms.   
6.3  Teaching with the XOs 
    The teaching and learning with the XOs can be classified into two parts: learning the 
use of the XOs, and learning through the XOs. The former was the introduction of the 
functionality and the embedded software in the laptop, and the latter used the XOs as 
technological devices which facilitated exploring the world. Within the pre-defined 
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curriculum, some of the content can be combined via the XO activities. I had the 
intentions to give more structured instructions to 5
th
 grade students while giving freedom 
for 2
nd
 grade students to explore and play (2011/09/01, journal).  
6.3.1  2
nd
 Grades. According to the official curriculum guidelines, students after 
the 3
rd
 grade may have a 40-minutes computer lab session each week. Therefore, 2
nd
 
grade students had no prior experiences using any computers in the school. Students 
learned the Sugar interface and the pre-installed educational games rapidly and it seemed 
because they were blank slates in terms of using computer. Meanwhile, it was 
comparatively difficult to push 2
nd
 grade students to use the resources on the internet 
because basic computer literacy was still required before accessing the resources there. 
    6.3.1.1  Learning activities. I tried to use some textbook content in the use of the 
XOs. But typically, I gave more “free play” sessions in the 2nd grade than with 5th grade 
students. The reason was that I wanted to observe how young children explored their 
laptops without too much intervention. 
    In the unit of distinguishing the shapes of leaves, I took students out of the school, 
paired then, and asked them to take five different shapes of the leaves. After collecting 
enough photos, students described the differences of the found leaves and explained how 
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they considered them different (2011/09/13, journal). It was an activity to experience the 
thinking process of categorizing. Students who finished this task won cookies as rewards.  
 
Fig. 6.3  Students took photos of the leaves 
     
    Some learning activities required preparations. The self-portrait activity helped 
students reflect upon their self-image and the person they wanted to be. Before the 
activity, I used two class sessions to teach students how to use the drawing tool in the 
Sugar interface. This included the use of shapes, lines, colors, and free drawing. After 
students became familiar with the tools, I asked them to draw their imaginary self using 
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their own XOs. This activity turned out to be very successful, not only because all 
students finished the task but also some of them drew their home and family members in 
the pictures (2011/09/21, journal).   
    In addition to productive activities like recording or drawing, the educational games 
were the major part that I used in the 2
nd
 grade classes. I selected several games from 
GCompris and introduced to students, some helped logical reasoning, and some 
facilitated spatial understanding.  
    However, not all learning activities were successful. I had difficulty bringing 
students to the internet (2011/09/23, journal). I thought the only thing I need to teach in 
advance was to map the Zhu-Yin keyboard for students. When students were asked to 
type terms to search the images on the internet, I realized that they had problems spelling 
Mandarin correctly. This was not to say they cannot speak or communicate in Mandarin, 
but the spelling of each word using Zhu-Yin (the phonetic expression of the words) was 
difficult for them. Students had a lot of confusion (e.g. they had difficulties distinguishing 
k and g, or t and d) on the pitches and tones, and therefore they were not likely to get the 
correct words from the input method. After understanding this phenomenon, I wanted to 
enhance students’ spelling accuracy alternatively since I did not teach Mandarin. In the 
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next week, I introduced Youtube where students can search for their favorite songs 
(2011/09/30, journal). I first introduced the steps of looking for a song in Youtube with a 
printed handout. Hereafter, I asked students to give me the song they wanted to watch, 
and I typed the name of the song and searched using their own laptops one by one. This 
demonstration greatly motivated students to focus on how I type the Chinese character 
into the search box because they want to play more songs. When students asked me the 
spelling of a particular word, I wrote its Zhu-Yin on the blackboard and students would 
look up each key on their keyboards. I also allow students to help and correct each other. 
After several introductory sessions, searching and playing songs became their favorite 
activity when using the XOs. It turned out that students like to search for videos more 
than texts or images (2011/10/07, journal). 
 6.3.1.2  The use of XOs in the school. In addition to the classes I taught, 2
nd
 grade 
students had more chances to use their XOs in the school. When students just received 
the laptops, they were extremely excited and wanted to find something to play 
(2011/08/31, journal). Lydia told me that she witnessed Patty and other 2
nd
 grade students 
playing their XOs in the reading corner in the classroom after breakfast and breaks 
(2011/12/01, interview_Lydia). Part of the reason was that they had more free time. There 
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was a stimulus grant from the Ministry of Education that provided remote students more 
course hours to enhance academic achievements. However, not all teachers used the extra 
learning time. For example, 1
st
 and 2
nd
 grade students always slept at least two classes in 
the afternoon
110
 (2011/11/12, interview_Sabella; 2011/11/23, personal 
communication_Julian; 2011/12/13, interview_Maggie; 2011/11/10, interview_Yanaba; 
2011/11/22, interview_Lana). For this “free” time, 1st and 2nd grade children gathered 
together and they slept or did whatever they wanted quietly. Therefore, 1
st
 grade students 
had chances to touch senior’s XOs during that time. In the usage log, I found that Colin, a 
1
st
 grade student, sat in behind Callia and observed what Callia was doing on her XO in 
one afternoon class. Meanwhile, the 1
st
 grade teacher, Yadira, was watching movies using 
her laptop in the back of teacher’s desk.  
6.3.1.3  The use of XOs after school. When I first distributed the XOs to 2
nd
 grade 
students, I told them that they were encouraged to bring them home and share them with 
family members. Although I did not have time to teach them because of a no-bully 
vowing event, children did figure out about ten activities and started to play at home. I 
                                                 
110
 Lana explained to me that, the reason teachers allowed students to sleep was that they did not have 
enough noon breaks. Since children had sleeping time in the kindergarten schedule until 2:30 pm, they felt 
always sleepy after going to elementary school (2011/11/22, interview_Lana). Therefore, teachers just took 
care of them in the classroom in case of any emergencies. However, the reason why upper elementary 
schedule did not have the sleeping time was because teachers wanted to finish their daily routine early. 
Most of the elementary school had sleeping time arrangement from 30 to 45 minutes after lunch and 
dismissed around 4 pm , not 3:20 pm.  
 
232 
observed that they tried the maze, recording, browser, calculator, and speak activities 
after just one night (2011/09/01, journal). In their homes, they played the educational 
games, took photos, charged the batteries, played music, and drew pictures with brothers 
and sisters, (2011/11/25, 2
nd
 exam sheets; 2011/11/30, journal). On the usage log of the 
XOs, Hattie recorded an introduction about herself, and Callia shared her XO with her 
father and younger brother and danced with her brothers. According to the logs, Callia 
continually brought her laptop home and shared with her two younger brothers until the 
end of semester. These usage logs not only recorded how the XOs were used, but also 
revealed the life with their families and communities from children’s eyes.  
Other students also took photos at home. Patty took her sleeping room with her 
school bags, and Yasmine played her XO with her sister Jaimie and recorded her 
introductions to her family. After I taught how to search via Google, the usage log 
revealed that Yavonna downloaded pop music in her XO and played at home. Overall, 2
nd
 
grade students were promising using their own laptops.  
6.3.2  5
th
 Grades. 5
th
 grade students have had some prior experiences of using 
computers because of the official curriculum. They have known how to type, some basic 
terminology of using computers (e.g. “Enter” key, reboot, or right-click), and the layout 
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of the graphic user interface. There were pros and cons. The advantage was that it was 
easier for me to jump to learning content via the XOs. However, 5
th
 grade students tended 
to use Ubuntu rather than Sugar simply because that desktop interface was similar to 
Microsoft Windows.  
  6.3.2.1  Learning activities. In the teaching of 5
th
 grade students, there were 
some activities similar to what I did in the 2
nd
 grade, such as taking photos or using 
GCompris (2011/09/08, journal; 2011/09/15, journal). In one of the science classes, we 
discussed about natural disasters and the importance of the emergency equipment and 
signs. After the discussion, I asked students to find the emergency signs, alarms, and 
equipment around the campus using their XOs and I would like to see who got the most 
pictures. Children walked across the buildings to take the photos. Even though I said the 
first two won my small gifts, I gave everyone small key chains for they all engaged and 
worked hard in this activity. In my journal, I concluded this activity was successful not 
only because students finished their task, but also for a school with a history of complete 
destruction, having students become familiar with their campus was critical.  
    There were some other examples in which I could embed the science textbook 
content with using the XOs. I twisted my left ankle at the end of September and I was not 
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able to move around with my vivacious students. Therefore, I gave students a worksheet, 
asked them to finish the activity using the XO and the piano on the 3
rd
 floor, and then 
come back to my office on the ground floor with debriefing (2011/9/26, journal). The 
worksheet asked students to compare the differences of the sound waves between the left 
and right side of the keys. Using the Measure activity, the XO showed the shape of sound 
waves therefore students can examine the differences and drew the shapes down.  
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Fig. 6.4 The worksheet of sound wave activity 
(2011/9/26, 5
th
 worksheet) 
 
Since 5
th
 grade students had some experiences using computers, advanced activities 
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became possible. I edited nine handouts as a mini-course for the students:  
1. Correct shutdown steps 
2. Downloading and Reading fictions (e-book)111 
3. The built-in educational games in Sugar 
4. The command line to fix the XO booting problem 
5. The health check of the XO 
6. Using English-Chinese dictionary 
7. Using Google Map 
8. Using Wikipedia 
9. Using Youtube 
    These instructions of using the XOs were comparatively formal compared to that of 
the 2
nd
 grade. Within these units, one third of them were troubleshooting, and others were 
the examples of learning through laptops. Considering 5
th
 grade students old enough, I 
tried to add some maintenance units because I hoped students have some knowledge to 
take care of their XOs. For the rest of the units, some of them related to the use of the 
applications in the XOs, and some of them treated XOs as learning tools. For example, I 
installed an e-book reader on the XO with some popular fiction such as the Harry Potter 
books (2011/11/07, class_video). Moreover, I provided a small tutorial to search and 
download fiction from a website where they could find a story they liked.  
 
                                                 
111
 http://www.haodoo.net 
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Fig. 6.5 Steve was reading fictions on his XO 
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Fig. 6.6 The screenshot of dictionary that I used in the handout 
 
    I also taught some advanced activities in 5
th
 grade compared to the 2
nd
. For example, 
there was a music composition activity called TomTomMini. Since 5
th
 grade students had 
played recorder for a year, they could read simple music scores and know the keyboard 
layout. After introducing the correspondence between the piano keyboard and computer 
keyboard, students knew how to play on their own XOs.  
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Fig. 6.7 Laura played “Small Donkey,” a folk song on her XO 
 
    I planned to try Sugar’s collaborative activities in 5th grade during my field study but 
it failed many times (2011/12/05, journal). To use the collaborative functions such as 
writing or drawing together, the mesh network must be established in advance. However, 
within the eleven wireless channels, the XO laptops used all eleven channels to connect 
to the internet but only allowed channel 1, 6, and 11 to establish mesh connections across 
the XOs.
112
 Meanwhile, the school’s wireless router used the same three channels and 
                                                 
112
 The school’s wireless network required authentication using teachers’ e-mail account provided by 
Bureau of Education. Therefore I set up two additional wireless routers in channel 10 for XOs to connect to 
the internet on campus. 
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covered over the mesh signals. Hence, it was not possible to use any Sugar collaborative 
functions in the school. It took me about a month to figure out this technical conflict but I 
still wanted to try.  
    In the last weeks, I borrowed two art classes from Yves
113
 and then I had three hours 
in the Monday morning to complete this task. Then I drove the 5
th
 grade students uphill to 
the National Park where I believed there should not be any other interrupting wireless 
signals. Moreover, the visitor center was closed during Mondays so my activity would 
not interfere with the park administration (2011/12/19, journal). 
    After establishing the mesh networks across the computers, I paired students and 
asked them to stand at different places. The Distance activity used the transmission time 
of high pitch sound to calculate the distance between two XO laptops. Through the 
echoes of the high pitch beep sound, students were amazed because they found their 
laptops can “hear” and “respond” with each other. In the afternoon class, I explained the 
rationale about how the distance was measured by the computers.   
 6.3.2.2  The use of XOs in the school. In addition to my classes, 5
th
 grade students 
were less likely to use their XOs during breaks or other free time in the school. The major 
reason was that they complained the processor speed of the XOs was lower than they can 
                                                 
113
 He was glad that I took his classes because he did not need to teach. 
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tolerate. For example, they wanted to use social interactive activities such as Yahoo! 
Messenger and Facebook but the XO either did not support or performed badly 
(2011/09/01, class_video). Gradually, the XOs became part of “my class” and most of the 
time students just plugged them on the wall and charged them. It was good because when 
I want to teach with the XO in 5
th
 grade, their laptops were always ready. On the contrary, 
2
nd
 grade students always played their XOs until the battery was exhausted, and then I did 
not have enough XOs for activities. I reminded 2
nd
 grade students repeatedly but it 
seemed useless. After November, 5
th
 grade students started to ask me to use the computer 
lab in my class (2011/10/31, journal). This showed that they were not satisfied with the 
XOs. For example, when I taught the use of Google Map, the XO can only show the plain 
map because of its limited computation capacity. Therefore I brought them to the lab 
where I can show Google Earth and its 3D animation along with the maps. To me, the XO 
laptops were a scaffold to the cyber world, and should be eased out when it is time.  
6.3.2.3  The use of XOs after school. 5
th
 grade students did not bring their XOs 
home as frequently as 2
nd
 graders did (2011/12/05, interview_Steve). Yuri might be the 
only exception. In the usage log, she liked to take videos. She sang songs at home, 
recorded her father chatting with her grandmother in Atayal, and captured her family 
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watching TV in the evening. 
6.3.3  Other students. Because I only had 15 XOs for two classes, 1
st
, 3
rd
, 4
th
, and 
6
th
 grade students showed high interest and asked if I would give them one in the future. 
Among these four non-deployed classes, the 1
st
 grade students had the most opportunities 
to borrow from their seniors and play for short times. The reason was that most of the 
students were brothers and sisters in this small community. For example, there were 4 
students in 1
st
 grade, and three of them had elder brothers or sisters in the 2
nd
 grade. 
Moreover, these two classes always slept together in the afternoons. Therefore they had 
more chances to share the XO laptops with seniors. Also, I had four class sessions in 1
st
 
grade each week. Hence, I asked 1
st
 graders to try borrowing the XOs from my class and 
return them when class was dismissed. For 1
st
 graders, I did not intend to teach anything 
related to the XO and only gave some hints when they play the educational games 
(2011/10/03, journal). The most attractive games to them were a memorization game in 
the GCompris. In the top of the screen, there was a sequence of a train driving across a 
platform with randomly combined carriages. After the train passed through, students 
needed to recall the combinations of the carriages by selecting the listed candidate 
carriages. The game became more and more difficult by speeding up the passing train and 
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increasing the number of carriages that a train could pull.  
 
Fig. 6.8 1
st
 grade student played the memorize activity 
 
    There was an accident that happened during the second week of the semester. On 
Sept. 8
th
, a 4
th
 grade boy David, asked me if he could borrow one of the XOs from any of 
the students. I told him that he should ask permission whether the classmate was willing 
to lend him. Thereafter he came to Patty and she agreed to lend him her XO for a night 
(2011/09/08, journal). In the next day, I found out that Patty’s keyboard was broken in the 
class and I asked what happened. She told me that David brought her laptop home, used a 
knife to cut the letter K, and then closed the cover without letting her know. She was 
afraid so she did not tell me immediately (2011/09/09, journal). I told the poor girl that I 
will get it fixed by next Monday.  
 
244 
 
Fig. 6.9 The destroyed keyboard and repair of the XO  
 
    The next Monday, I called David and Patty to the office and asked what happened to 
Patty’s XO. David admitted he dug out the key just for fun and he did not think about 
Patty’s feelings. I asked him to write an apology letter to the girl. In the letter, he needed 
to describe what he did, what was wrong in his behavior, and how he will behave better 
next time when borrowing another’s stuff. And then, I asked him to say sorry to Patty in 
the office (2011/09/13, journal). After school dismissed, I changed the keyboard using my 
spare parts, and then returned to Patty in the next day. Using this case as an example, I 
reminded all 2
nd
 and 5
th
 grade students to take care of their own laptops, especially do not 
lend it to someone they did not trust or felt uncomfortable with. They can come to me for 
help if they felt hesitant to reject a request (2011/09/14, class_video). In addition, I 
brainstormed with students about ways of protecting their XOs. The answers were 
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constructive such as “do not drop the XO or mouse down to the ground.” 
    Another student who eventually got a XO was a 6
th
 grade girl: Jaimie. Her XO 
laptop was transferred from a 2
nd
 student Yasmine
114
 (2011/12/01, journal_Jaimie). In 
mid-November, Yasmine transferred to a city school hurriedly without taking the XO 
with her. In the beginning of the semester, I told all students that they own this laptop and 
I think I should keep my word even though she left Skyline. To make sure Yasmine had a 
chance to reclaim her laptop, I temporarily kept it on my office table. Several days later, 
Jaimie asked me to give it to her because she felt that Yasmine may not come back. I told 
her that we at least should wait and see how Yasmine thinks, but eventually I found out 
that Yasmine’s grandmother was also Jaimie’s grandmother-in-law. Therefore it became 
easier. I promised Jaimie if she could get the transferring consent from both Yasmine and 
her grandmother-in-law, I can give this laptop to her. Additionally, I will exchange the 
XO’s dirty cover to a new one. Two days later she achieved the agreement, therefore I 
started working on cover replacement,
115
 and then gave it to Jaimie on Dec. 5
th
. One day 
later, she told me that the camera was broken, so I took it back and replaced the broken 
camera for her. She asked me if I could give her some introduction for I did not have a 
                                                 
114
 I did not even realize that her mother was a Vietnamese until the last day she came to school to take her 
daughter because no teachers told me this.  
115
 On that weekend, I borrowed it for an educational technology conference where I present my reviews of 
OLPC project in Taipei because I gave away all the other laptops.  
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chance to teach her during regular classes. Therefore, I printed out the handouts that I 
used in 5
th
 grade classes for her. In the rest of my residency of the school, Jaimie 
sometimes came to me right after lunch and asked me some questions about using her 
XO like how to change the wallpaper and perform an internet search. However, I felt that 
the XO might be too low performing for a 6
th
 grade girl. 
6.3.4  Discussion. Among these user experiences, different student cohorts showed 
various usage patterns. 1
st
 and 2
nd
 grade students treated the XOs like a playing gadget 
and they expressed many emotional attachments with their “playmates.” Some students 
used human-like statements to describe and talk about their cute “little greens.” On the 
contrary, elder students such as 5
th
 graders and Jaimie treated their XOs more rationally 
than younger children and knew that the laptop was a tool that they can utilize in the 
digital era. Under the circumstances, advanced activities became teachable to improve 5
th
 
grade students’ digital literacies.   
6.4  Teaching without the XOs 
    Thinking about fitting technology in all kinds of the learning situations was 
inadequate. Therefore, based on the nature of the course content, I still used observations, 
experiments, or hands-on activities to build students’ learning experiences in addition to 
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the traditional teaching with textbooks and worksheets. The instances of learning 
activities are described as follows. 
For natural observations, both 2
nd
 and 5
th
 grade science had a topic related to 
sunlight. The 2
nd
 grade course expected students to differentiate the ever-changing 
shadow and its relationship to the sun’s movement. Therefore, I took students to stand 
outside at 8:50 am, drew the shape of their shadows on the ground, and asked them to 
note their name and decorate their ground paintings. When we came back in 11:20 am, 
students found that their shadow was shorter than in the morning (2011/09/20, journal). 
 
Fig. 6.10 The shadow activity 
 
    In the 5
th
 grades science lesson, students were expected to learn how to measure the 
 
248 
angle of the sun over time, and then we discussed the ancestors’ wisdom of inventing the 
sundial. Using the movement of sun and the corresponding shadow, the sundial helped 
ancient people to measure time. To follow, we used the modern sundial to check the 
difference of the measured time and the actual time. The sundial was about 45 minutes 
ahead because we were located in north hemisphere and it was still summer (2011/09/15, 
journal). 
 
Fig. 6.11 The angel of the sun activity  
 
5
th
 grade science had a large unit which discuss the properties and impact of heat in 
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October to November. A series of experiments were conducted. For example, a small 
experiment used two bottles, one was filled with red-colored water and a straw was 
inserted for it was easier to observe the change of water level. Another bottle was empty 
but I covered the bottleneck with a balloon. By heating these two bottles, students found 
that not only the level of the water was increased, but also the balloon was puffed. It 
validated that both liquid and gas expanded their size when they were heated (2011/10/17, 
journal). Another series of experiments showed how heat was transmitted in two ways. 
Firstly, we put water drops every 5 cm on a steel ruler. Then the ruler was heated at the 
position of zero cm. Student found that the water drops were evaporated from the nearest 
drop, then one by one to the last. Secondly, we put cooking pepper with water in a glass 
bottle and heated on the alcohol lamp. The water circulation was another way that heat 
transmits. Moreover, by changing the location of the lamp, students found that it was the 
lamp which provided the heat and made water circulate (2011/10/24, journal). The next 
unit examined the changes of liquids by heat. Three small experiments were conducted. 
The first one was a melting contest where the team with hot water melted more sugar 
than cold water and it helped students understand that dissolution is affected by 
temperature. The second one showed that, by evaporating the liquor, we can get the sugar 
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back. The third one was to use the testing paper to check if this liquor was acid, alkaline, 
or neutral (2011/10/31, journal).  
For hands-on experiences, one unit talked about the growth of the plants. I gave 5
th
 
grade students one flower pot, some soil, and twenty water celery seeds (2011/09/19, 
journal). Students planted these twice because a strong wind blew their pots down to the 
ground (2011/09/29, journal). They planted the seeds, put near the balcony of the 
classroom, watered every day, and took the diary of the celery till the end of semester.  
In addition to sciences, students enjoyed learning through activities. For instance, I 
gave 2
nd
 grade students worksheets to interview classmates and teachers about how 
people used their leisure time (2011/11/02, journal). Among about 40 responses, two of 
them replied playing computers as the leisure activities. I also taught 3
rd
, 4
th
, and 6
th
 grade 
once per week. In addition to the jigsaw activities that I conducted among all grades, I 
also tried some activities based on the materials that I could find in the school. For 
example, I had several magnet bars and iron balls set, I gave the set to two 3
rd
 grade girls 
and asked them to construct their “building.” To finish the task, they needed to figure out 
what structures made their building strong. By trial and error, they gradually discovered 
that triangles were the strongest support shape (2011/11/18, journal).  
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    The 5
th
 and 6
th
 calligraphy classes were meditation as well as aesthetic training. The 
purpose of that class was not expecting students to write beautiful and artistic words 
quickly, but to ask them to slow down their mind and thought, make him/herself calm, 
and finish writing a word in a tranquil mind set. However, teaching this way was not 
much fun. So after two months, I cut red color papers and encouraged students to write 
Spring Festival couplets. They can choose good work and hang in their home during 
Lunar New Year. I also wrote some couplets as gifts for other students who did not take 
the calligraphy classes.  
6.5  Teachers’ Reactions 
    Teachers’ understandings and attitudes towards technology may influence their 
feelings about this project. When I came to the school in the summer, I had a chance to 
look around classrooms because of the planning for the installation of the donated 
computers from the First Bank. Several years ago, the Educational Priority Area granted 
each classroom a LCD projector installed on the ceiling and a TV set with cabinet. 
However, it seemed that this equipment was not used for a period of time because most of 
the connecting cables were not plugged or misplaced (2011/07/25, journal). Once Lana 
expressed her apathy to technology: 
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Sometimes the evaluation officials wanted us to use the technology, but why must 
I teach with technical devices if I can teach well in my own way? They just 
insisted that, because the budget was used and therefore you should use it. 
(2011/11/22, interview_Lana) 
 
The fate of the four refurbished desktops was that, I installed them in 1
st
, 4
th
, 5
th
, and 6
th
 
grade classrooms, but only the 1
st
 grade teachers used them. The desktop in 5
th
 grade 
classroom was even removed because Lana thought she did not need it and she did not 
want her students having chances to play when she was absent. This small case showed 
that teachers acted independently in the school context. Based on their impressions 
toward technology, their reactions were two-fold—positive and negative. 
 6.5.1  Positive reactions. Although no teachers participated in my project as 
research partners, some of them appreciated my actions because they seemed to be 
helpful (2011/11/12, interview_Sabella). The 6
th
 grade teacher also felt that this should be 
a long-term project and needed ten more years to impact the children and community 
deeply (2011/09/01, journal). In addition, I was not the only teacher who used the XOs in 
the classrooms. Lana casually used the XO in her class instructions. In the composition 
classes, she asked 5
th
 grade students to search background information about the 
composition topic before drafting their articles (2011/09/16, journal). I asked how she 
considered that activity, and she commented that: 
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I thought my students may feel curious about their computers and want to spend 
much time playing on it. But it turned out to be ok compared to 2
nd
 grade kids. To 
me, this is convenient because I can still continue my instruction without asking 
students to leave the classroom, go to computer lab to look for data, and then come 
back. I can just ask them to turn their little green on, and get the information we 
need. Taking last composition class as the case, I encouraged them to raise examples 
along with their arguments. Since the theme is “my hometown,” they needed to find 
out what is really special and why. By searching the internet, they did add many 
goodies into the descriptions. By the way, it looks like your system does not allow 
students to play video games, so I don’t need to worry if they were off task in the 
composition class. (2011/11/22, interview_Lana) 
The reason that Lana wanted to use the XOs in her classroom was because the 
incompatible operating system became a successful barrier to prevent students from the 
Windows-based games or Flash games. Therefore she felt comfortable to allow students 
to use the XOs without worrying about her students fooling around.   
    6.5.2  Negative reactions. Lana also gave me her conservative concerns. In the 
second day of the semester, she came to me and said that her 5
th
 grade students seemed to 
like playing games during breaks, and she argued that spending too much time playing 
computers was inadequate especially for young children (2011/09/02, journal). I 
promised her that I would reiterate my expectations to children who got the XO laptops. 
Hereafter, I interviewed her about the concern, and she explained that she was aware that, 
young children’s eyes were developing and remaining unstable. Hence, fixing their eyes 
on the monitors too long may harm their eyesight (2011/11/22, interview_Lana).  
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    I also inquired students about teachers’ responses after they got their own XOs. 
Students were concerned that sometimes the use of the XOs was banned in the classroom 
as a punishment. This interview shocked me because I felt sorry that Yen was punished.   
Ken-Zen: Hmm…. What did he say? 
Calantha: He said…… 
Yen: At that time Patty’s computer was plugged under the blackboard for 
charging, Marshall saw it and said….. 
Calantha: “It should not be here, don’t let me witness the XO next time!” 
Yen: Yes, yes! That’s what Marshall said. 
Ken-Zen: So……you guys are not allowed to use it in the classroom anymore? 
Yen: I think so…… 
Calantha: No la……. Marshall said, only if it was Kenken’s class we can use our 
computers in the classroom. 
Ken-Zen: How about other free times? Like……during the breaks? 
Nancy: No. We can’t.  
Ken-Zen: So……after this happened. Did Marshall say again that you are not 
allowed to use in the classroom? 
Callia: Yes. Sometimes he mentioned that we cannot use it in the classroom. 
Especially when it was his class and we did not store our little greens 
into the cabinet…… 
Yen: Moreover, Marshall may use the rattan to slash us if we did not follow 
his rule. 
Ken-Zen: SLASH??? 
Yen: Yes. 
Ken-Zen: Who was slashed by Marshall? 
Yen: I was. 
Callia: Yen was slashed once, we didn’t. Marshall said he would punish more 
if he found that Yen used his XO in the classroom.  
Ken-Zen: When did this happen? Long ago, or recently? 
Nancy: 
Yen: 
September!!! 
Callia: No, it was November!! 
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Ken-Zen: So you are the only victim. Poor kid. 
Callia: Oh! He deserved it! 
Ken-Zen: Hey, it is inappropriate to say in this way.  Well, so, do you use your 
XOs during breaks? 
Nancy: No. 
Callia: Only in your classes. 
Patty: Marshall set up a regulation that, if he saw any XOs opening in the 
classroom, he will take it away for one day. 
Ken-Zen: So did was anyone’s XO forfeited? 
Patty: I had once……. And he returned it to me the next morning.  
Ken-Zen: Yen said he was beaten, did you know that? 
Patty: Sure. We all know that. 
Ken-Zen: Who else was the victim? 
Nancy: He was the only guy. 
  
 (2011/12/06, interview_Nancy&Yen) 
  
    I felt disappointed after interviewing my children. This was not only because I did 
not notice this problem ahead of time, but I could not take any valid actions even though I 
had chances to know at that moment. I was not the grade teacher who was in charge of 
the whole class and I only taught particular subjects. Moreover, my temporary status 
prevented me from taking any conflicting actions against the full time teachers because I 
did not want students to be affected owing to disagreements between me and other 
teachers. I briefly discussed this issue with Maggie but I did not expect to come out with 
any constructive solutions.   
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Ken-Zen: I can imagine that, after I leave, teachers will immediately ban the uses of 
XOs in the school. Therefore, I will ask students to bring them home at 
the end of the semester. 
Maggie: OK. Don’t leave it in the school. 
Ken-Zen: The major reason is that, the XOs threaten teachers’ orders and the 
classroom management becomes difficult. Being a bit messy is totally ok 
for me but not for others. So……. 
Maggie: Haha…… Do they really “manage”? 
Ken-Zen: Well……They require students to remain on the seat and be quiet. This is 
not the way to teach students how to behave, but…… 
Maggie: Just oppress them. 
  
 (2011/12/13, interview_Maggie) 
 
    Another issue that I did not argue was that when 2
nd
 grade students did not finish 
their homework assignments on time, they might be punished by rejecting the use of their 
XOs in the school for a week by Marshall (2011/09/23, journal). This was valid negative 
reinforcement because students wanted to play their XOs and this policy punished them, 
focusing on their homework. Moreover, I should be consistent with other teachers in front 
of the students. However, this policy impacted how I could use the XOs with students. 
The way I bypassed this problem, was to use part of my class hours for students to finish 
their homework. In addition, if they were banned for this week, I went back to the 
textbook and worksheets. This coherent message let students know that finishing their 
homework assignment was the necessary condition if they would like to play their XOs 
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even in my class.  
    The school climate also had influences on teachers’ attitudes toward my project. 
Having 15 XO laptops eventually became the appropriate amount that I could handle in 
this context. If I had happened to obtain Quanta’s support and every student had the 
laptops, all teachers must be bothered and an objective disaster could definitely be 
expected. Clark and I discussed the situation: 
    
Clark: I must tell you, it is harder and harder to find teachers who want to 
work extra for the school or students because of these conflicts.  
Ken-Zen: Yap…… I know. Initially I thought that I may collaborate with one 
or two teachers because I hope students can use their laptops longer 
under the facilitation of teachers. However, I soon understood this 
was not realistic for no one wants to make his or her work 
complicated. Therefore, I promised Maggie the teaching position 
because I have to do it myself. 
  
 
(2011/10/25, interview_Clark) 
6.6  Students’ Reactions 
    By way of daily interactions, interviews, and open-ended questions from the exam 
sheets, students revealed their affections, reflections, and evaluations of their XOs. When 
I distributed the XOs to 2
nd
 and 5
th
 grade students, they were excited by this cute present. 
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Some of them felt that was incredible because a computer was so expensive in children’s 
eyes. They brought the laptop home, shared with parents, brothers, and sisters. However, 
students who did not have a chance for a XO expressed regrets and jealousy. For example, 
before Jaimie received Yasmine’s XO, she said to me that she felt my students did not 
need to take classes and learn the materials. In her eyes, these lucky students just needed 
to play the laptops (2011/09/07, journal). I took her feelings seriously and explained to 
her the XO was a learning device and eventually she had one.   
6.6.1  Usability. Students gave me many comments about XOs even thought I did 
not give students usability testing tasks with their laptops. Some of the comments were 
positive, and some indicated the defects that OLPC Foundation might need to consider in 
their future releases.  
2
nd
 grade students felt that their XOs were smaller than adults’, the ear-shaped 
wireless antenna looked cute, and the design was colorful compared to the adults’ 
black-or-white computers (2011/10/13, 1
st
 exam sheets). Moreover, the XOs gave them 
good times when playing games and listening to pop songs (2011/12/06, 
interview_Callia&Calantha). Another advantage was the keyboard design. Nancy liked 
the keyboard because it just fit her fingers (2011/12/06, interview_Nancy&Yen). Steve 
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argued that not only can he easily find the keys in this smaller keyboard, but also he felt 
the rubber material better to touch. Moreover, he considered the mobility as another 
XO’s advantage compared to office computers. He also mentioned the game button on 
the screen was a unique design because he had never found similar function keys on 
regular computers (2011/12/05, interview_Steve).  
The weaknesses of the XOs were also reported. A serious problem occurred in my 
first days of teaching. Due to a firmware deficiency, the touchpad on the XO might stop 
responding after booting. When Steve found this issue after school, he walked into the 
office and grabbed an external mouse and inserted it in his XO (2011/09/05, class_video). 
I read the technical notes, recalled the laptops, upgraded the firmware, but eventually 
decided to bypass this issue using external mice. Therefore I used the mid-autumn 
festival long weekend to go downhill, purchase 13 mice, and bring them back to children 
the next Monday.  
    5
th
 grade students provided deeper insights and usability feedback. They felt that the 
computing speed of the XOs were slow. When they launched a larger program, 
sometimes the XO became nonresponsive or even crashed. Moreover, Laura expected a 
larger display for they were growing up (2011/10/13, 1
st
 exam sheets). Lydia also 
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complained that her XO was too slow even though I tried to overclock the CPU in each 
device (2011/12/01, interview_Lydia). In the middle of the semester, 5
th
 grade students 
started asking me to grant them access to Marshall’s computer lab because they wanted to 
use a faster computer (2011/10/31, journal). Since the technology was gradually 
becoming part of their lives, I did expect that the XO laptops would act as a “scaffold” to 
technology, and should and would fade out rapidly after it finished the purpose of 
introducing the importance of living with technology. Honestly I was a little bit 
disappointed when my students gave negative comments about the XOs. However, they 
have the right to look for another “regular” computer when they grow up, and the XOs 
should serve as their first and transit computers.  
6.6.2  Sense of belonging. 2
nd
 and 5
th
 grade students expressed a high sense of 
belonging with their XOs. One of the major reasons was the unique design of the 
laptop. Children told me that the color and the shape were significantly different from 
teachers’ computers (2011/10/13, 1st exam sheets). Steve commented that he felt the 
adults’ computer was cold and designed for work purposes; however his XO was more 
fun.
116
 To go further, I used two sessions in both grades and instructed students to 
                                                 
116
 This is a biased but interesting quote. The reason was that teachers in the school did “play” using their 
office computers. However, students had no chances to observe how adults “played” on the computers 
because teachers did not want to give students “bad” impressions. 
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decorate their XOs using colored pens and stickers (2011/09/02, journal). This not only 
helped them identify their own laptops easier but also improved the children’s sense of 
belonging.   
There were some additional recalls due to technological concerns. For example, I 
asked students to eject all their SD cards for me because I needed to install the affordable 
Flash and Swiftfox (a lightweight version of Firefox). I also recalled their laptops because 
the battery had issues and needed to be calibrated to restore the capacity. After some 
“recalls,” Calantha told me that she disliked the “recall” because when I took the XOs 
back, she cannot play it at home (2011/12/06, interview_Callia&Calantha). Once my 
recall was initiated, children all wanted me to return the XOs to them as soon as possible. 
To keep the laptops on hand, sometimes students might lie to me and insist that their XOs 
worked fine even though I knew it was a universal bug that I must fix (2011/09/01, 
journal).  
6.6.3  “This is the way I protect my Little Green!!.” Raising students’ awareness 
of caring for their own XOs was necessary after I left them. 5
th
 grade students were older 
and they had a better understanding about how to use and protect the technological 
devices. However, 2
nd
 grade students made their own XOs break several times. Therefore, 
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I focused on 2
nd
 grade students.  
 
Fig. 6.12 Patty’s keyboard was broken by her younger brother the second time 
 
In the last classes, I asked students how they would take care of their “little greens.” 
Calantha wrote: “I will feed my little green, clean it everyday, and won’t let other 
classmates break it.” Nancy used personifications and said: 
I will keep my little green clean, feed her, and put her in her home.
117
 Also, I will 
bring her to take a walk, bring her to jogging, play with her, and sleep with her. Oh! I 
want to bring my little green to the parks and see the flourishing flowers together!! 
(2011/12/26, 3
rd
 exam sheets) 
Callia said: “When I am a 6th grader, I will give my little green to my younger brother 
therefore he can use it too!! (2011/12/06, interview_Callia&Calantha) ” One day, Patty 
asked me to come to her desk and see what she installed on her XO (2011/11/17, journal). 
It was a sheet of tissue, and she told me that that was how she protected her screen from 
dust. Although 2
nd
 grade children were too young to be capable of knowing correct ways 
                                                 
117
 The student’s cabinet in the classroom. 
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to protect their laptop, at least Patty expressed her willingness to take care of it. 
 6.6.4  “I want a real laptop when growing up!!” Having XO laptops did bring 
some differences. After teaching them about six weeks, 2
nd
 grade students started to tell 
me that, their parents was thinking about buying them a real computer when they go to 
the junior high school (2011/10/03, journal). 5
th
 grade students also wanted more 
computer lab sessions in my classes. After optimizing and tweaking, the children’s XOs 
provided two kinds of computer learning experiences: The Sugar environment was a 
place for children to explore (e.g. Measure Activity) and produce (Drawing Activity); the 
Edubuntu environment connected children to the current GUI and desktop-based 
computer world. The skills they learned such as searching pictures via Google and then 
changing desktop wallpapers can be transferred when they use Windows or Mac 
computers. This dual-boot design covered the skepticisms (described in Chapter 2) about 
transferring XO children to the modern technological world.  
    Unlike the developing country children that the OLPC Foundation was targeting, 
children at Skyline have had some access to technology. I would not be too surprised that 
some students may also want a personal computer as their birthday or graduation presents 
because playing games were a lot of fun. However, the learning experiences with their 
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own XOs gave students a more holistic view about the possibilities in ICT. The demands 
of a laptop remained similar, but the reasons for having a laptop became different.  
6.7  Parents’ Reactions 
    The first prompt reaction from parents was from those whose children did not get 
the XOs. In the beginning of the semester, I heard some parents ask that question to grade 
teachers when they came to school (2011/09/15, journal). The questions were also raised 
in the parent-teacher association meeting. However I did not respond to the queries 
because any of the answers were inappropriate. For the parents whose children got the 
XOs, their reactions seemed to be positive.  
 
Ken-Zen: Did Steve talk about anything related to the XO that I taught in the 
school? 
Amy: Yap…..he was talking about that. 
Ken-Zen: Cool! Did he bring it to you? 
Amy: Sure! I said, wow! This laptop looks cute! Who gave it to you? And 
Steve said his teacher does. I said to him, how lucky you are!! Did you 
say thank you to your teacher? He nodded and said he did, and every 
classmate in 5
th
 grades had one! 
Ken-Zen: Haha….. actually 2nd grade students had the XO laptops too. 
Amy: Therefore I told him seriously: Steve, you should cherish your luck, and 
learn as much as you can. Moreover, you need to protect it like any 
other belongings you’ve had. Probably you may consider storing it in 
the school because we have a little baby and he might destroy it. Think 
about it. 
Ken-Zen: Urr…..the XO is not that weak. But he can store anywhere he wishes. 
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Sometimes children may feel it is too heavy and leave it in the school. 
Amy: He would actively tell me that he was playing a game, chatted with his 
brothers in HsinChu. And you know, he changed the account name in 
English therefore I don’t even know who he is, haha…… 
Ken-Zen: Actually I think Steve know the most computer knowledge among all 
children in Skyline. 
  
 (2011/11/26, interview_Amy) 
     
    Because I did not have the chance to meet all parents, therefore I asked children how 
things went when they brought their XOs home. Parents may or may not have interest in 
their children’s new laptops depending on their prior understanding about computers and 
technology.  
 
Ken-Zen: Did your parents comment on your little green when you brought it 
home for the first time? 
Callia: No. My father said nothing. 
Ken-Zen: How about you?? 
Calantha: I do I do!! My father said, how come you have a computer? I told him 
that my teacher Kenken gives it to me. I was so happy!! 
Ken-Zen: Did you introduce your little green to him? 
Calantha: I showed some of the features, but actually my father never uses 
computers. 
  
 (2011/12/06, interview_Callia&Calantha) 
 
Ken-Zen: Do you have computers at home? 
Yavonna: Yes I do. 
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Ken-Zen: Which kind? 
Yavonna: My little green. 
Ken-Zen: Oh…..Ok. Well, when your parents see you using it, did they say they 
will buy you one later? 
Yavonna: Yes. 
Ken-Zen: When they plan to but one? 
Yavonna: Urr…….. I forgot… 
  
 (2011/12/06, interview_Yavonna) 
 
Ken-Zen: How about you? 
Hattie: That time, my mother said if I dare to bring it home she will punish me 
using rattan. 
Ken-Zen: What?!....... Do you think why she says this to you? 
Hattie: Hmm….. because …… she asked me who give me this? And I said my 
teacher Kenken. However my mom still insisted that I cannot bring it 
home.  
Ken-Zen: So…..Do you listen to your mom? 
Hattie: Yes. I leave my little green in the school. 
Ken-Zen: OK. Does your father say anything about your mother’s words? 
Hattie: No. He did not care. What he always does is kicking or beating me. 
Ken-Zen: ……………… 
 (2011/12/06, interview_Patty&Hattie) 
 
Not only the prior understanding of the computers determined parents’ attitude about 
the XOs, the interactions between parents and children also had impact. Hattie’s father 
was always drunk and an alcoholic, so it was not possible for her to talk about what she 
got or learned in the school. Some family members also showed great interest when 
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children brought their XOs home. According to the usage log, when Yavonna left her 
laptop in her room, her older brother came to play secretly without letting her know. He 
took his photo on his sister’s laptop.  
Some parents could be conservative when their children got a laptop so early. 
Calantha noted that her father told her to limit the usage of XO at home because her eye 
vision may suffer and she must wear eyeglasses thereafter (2011/12/06, 
interview_Callia&Cheng_Ying). If parents did not have much experience about 
computers, they may not recognize the difference that the XO brought to their children. 
For instance, Tammy said her father knew nothing about the computers therefore he had 
no idea about the XO she got (2011/11/28, interview_Tammy&Laura&Yuri). 
Parents also raised practical concerns about using XOs. Patty’s mother wrote on the 
teacher-parent communication diary that she felt the XO was too heavy for her daughter 
to carry every day. Therefore I explained that it was not necessary to bring the XO home 
after school and she may leave it in the classroom cabinet and take it with her on the 
weekend (2011/09/08, journal). However, Patty still took it with her simply because she 
wanted to play it at home.  
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6.8  Reflections 
    Throughout my teaching journey, some reflections emerged gradually. First, I 
deployed the laptops while I was a novice teacher. Second, I rethought what my students 
learned during the semester. Third, choosing 2
nd
 and 5
th
 grade students as my participants 
built another digital divide in the school. Finally, I reexamined my role as a field 
researcher which focused on the interviewing process and the shifting insider/outsider 
perspectives. 
 
6.8.1  A novice elementary teacher like me. 
 
I must say thank you for this semester. Actually you are not the guest, but 
member of the school! You helped a lot, and especially that I don’t need to worry 
about children’s learning when you are here. (2011/12/13, interview_Maggie) 
 
Being an elementary teacher was a great challenge to me. Although I had some 
experiences as an adjunct teacher in high schools and colleges, teaching elementary 
children was a different story not only because the age group of the students was different 
but also I did not have any prior training. For example, I had difficulties understanding 
children’s languages and communications initially, and they did not understand mine 
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either. Moreover, my classrooms were always messy because I seldom regulated or acted 
mad at my students.
118
 This was definitely a confounding factor during the deployment 
and teaching process of these XOs and may seriously impact my teaching effectiveness 
and students’ learning quality. Also, the school events consumed my teaching time 
significantly. To overcome the double-demands of teaching and researching, I tried to 
make my teaching concise and into manageable units without long lectures, make friends 
with students, and motivate students to use their XOs outside of my classes. To have a 
better idea about the instructional activities of learning science for young children, I read 
a practical guide written by Harlan and Rivkin (2003). Their book gave me a better idea 
about illustrating the science concepts via understandable activities and narrations.   
Another difficulty I faced was the lack of technical support. My assertion seems a 
little bit tricky because I was capable of troubleshooting most of the hardware and 
software problems of the XO laptops in a timely fashion. However, when I was teaching, 
I could not teach and troubleshoot simultaneously because students went off task when I 
troubleshot one of the XOs during class (2011/09/29, class_video).
119
  
                                                 
118
 For the puzzle of classroom management, Chris provided an alternative observation (2011/10/26, 
journal; 2011/11/17, interview_Chris). He observed that 3
rd
 to 6
th
 grade students appeared to be fine when 
studying in the school, but 1
st
 and 2
nd
 grade students were not aware of their role as students. He argued that 
the kindergarten teacher should have students prepared when sending them from kindergarten to 
elementary. In his eyes, 2
nd
 grade students were playmates, not classmates.  
119
 However, what if the deployed school did not have IT specialists? In my field study, the XO laptops 
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I noted “overwhelming” in my first week’s reflections due to the interplay of actions 
as a teacher, technician, colleague, volunteer, and researcher (2011/09/02, journal). Until 
the last month of my residency, I found myself losing passion rapidly and I was a bit 
burned-out because of the concurrent tasks. An obvious signal was that I would feel relief 
if my class was borrowed by any excuses. When I was a senior high school student long 
ago, my teacher told me that “an ideal cannot last too long if it is exhausting.” Therefore, 
I was aware that it was time for me to leave if I could not devote more to my teaching and 
develop my students.  
The novice teaching was indeed invaluable for me. As an international student in the 
U.S., the field experiences not only brought me back to the front line of schooling, but 
also recaptured the ecology of the teachers and the Taiwanese schools. These experiences 
helped me place myself into anothers’ position, such as administrators, teachers, parents, 
and even students. Even though I was sympathetic to these children, there was no distinct 
right or wrong among what happened. The multidimensional understanding across 
different cohorts was critical and it stimulated me to consider how students’ technology 
gap can be bridged under the specific context. 
                                                                                                                                                 
broke significant times, although less frequently compared to giving them smart phones. If there were no 
qualified technicians in the school, the XOs may be abandoned within two to three months because of the 
damage.  
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6.8.2  What did my students learn?. There existed a methodological conundrum 
in my fieldwork: When I did not teach XOs along with the official curriculum, how did I 
unfold and report students’ learning outcomes? Using observed students’ behaviors of 
using the XOs, the self-reported answers, and interview responses, the data revealed the 
changes of students with the XOs overtime.  
To begin with, students knew how to use their laptops and what the laptop could 
bring to them. For example, 2
nd
 grade students responded that they knew how to search 
and listen to their favorite songs on Youtube. 5
th
 grade students gave me more 
sophisticated answers about the reasons for learning computers. They argued that because 
there were too many things they did not know, the little greens could help them find what 
they want to know and use (2011/11/24, 2
nd
 exam sheet). Lydia mentioned the most 
useful thing was that she can use her XO to search for anything she did not know 
(2011/10/13, 1
st
 exam sheets). Steve pointed out that he liked to search pictures online 
and download as his desktop background (2011/10/13, 1
st
 exam sheets). Tammy liked 
using her XO to read fiction (2011/12/26, 3
rd
 exam sheets).  
In terms of troubleshooting, Lydia replied that she learned the correct steps of 
shutting down her XO and the command of disk check if her XO failed to boot. Moreover, 
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since Steve had more opportunities to get involved with computers, I gave additional 
instructions to him when I disassembled the broken XOs. I told him the specifications of 
a computer such as CPU, memory, and webcam. When he told me that he would like to 
have my parts and disassemble his XO as his discovery journey, I was glad to give him 
my parts and tools. Yuri observed the different browsers that I installed and said Firefox 
was the best one she used (2011/10/13, 1
st
 exam sheets), and she said that she also wanted 
to learn how to fix the computers like me for this skill may help her earn much money 
when she grew up (2011/12/26, 3
rd
 exam sheets). Steve’s answers seemed to be 
promising.  
 
Ken-Zen: Tell me, what will you predict the fate of your little green in the future. 
Probably……five years later? 
Steve: It will become parts and will be installed on other computers! 
Ken-Zen: Oh! Why do you want to disassemble it? Do you want to know what’s 
inside? 
Steve: Not merely. Because I want to invent new stuff!! 
Ken-Zen: Cool!! Well…..since you will disassemble your little green into pieces, 
will you say any last words to it? Just pretend.  
Steve: Hmm……Little Green, you were used by me in many ways for years. 
And now, even though you are broken, you will contribute more because 
I will use you as parts. 
Ken-Zen: Hahaha……. 
  
  (2011/12/05, interview_Steve) 
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Therefore, I translated the assembly and disassembly manual into traditional Chinese and 
printed out a copy to him for his reference.
120
  
I was not the only person who cared about students’ progress via the XOs. At the end 
of the semester, Maggie asked me if there were any differences after the XOs were 
introduced.  
 
Maggie: I am a bit curious that, does the XO laptop help their learning? Or they 
were just play around? 
Ken-Zen: I think it takes time. Sometimes it looks like that they are playing. For 
example, they are looking for the songs they love. In this task, they need 
to pronounce the correct Zhu-Yin to type the correct words. In this case, 
students started to take seriously the correct spelling of the words. The 
changes seem indirect, however their ability is developing. 
Maggie: I know what you are saying, and that’s the literacy they will use in the 
future. 
Ken-Zen: Exactly. Actually students did not really care if they were right or wrong 
in spelling when writing their homework. Even teachers corrected their 
errors, students were not likely to come back and review them. However, 
searching behavior includes instant feedback, if there is a typo, you get 
nothing.  
Maggie: That’s true. 
 (2011/12/13, interview_Maggie) 
  
 
There were many additional learning outcomes that I wanted to mention during my 
                                                 
120
 It is available to public at http://kenzenchen.files.wordpress.com/2011/12/xo_disasembly_top.pdf and 
http://kenzenchen.files.wordpress.com/2011/12/xo_disassembly_bottom.pdf  
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study. In terms of the regular teaching of science without using the XO laptops, Laura 
commented that she learned many interesting phenomenon in the natural world, and 
would like to know more how to play roller skates (2011/12/26, 3
rd
 exam sheets). 
Moreover, although my data collection devices were sometimes used by my students, it 
was also an occasion for students to access these technical products. For example, I 
always found that Patty was very engaged when using my camcorder to take her videos. 
After finishing her shots, she was happily sharing what she took with her classmates. 
Students also liked my pen recorder for it replayed when they talked and sang together. 
Students not only represented their living world via these productive devices, but also 
revisited and shared the moments they captured.  
6.8.3  Attitude toward donations. Although Skyline was a remote school, the 
children received frequent donations from a student aid fund, food, stationary, clothes, 
books, and used stuff. I was not aware that there were so many anonymous humanitarians 
who devoted themselves quietly to every corner of the society. The donation ceremonies I 
described showed that within a semester, students may receive more than five donations 
for all kinds of reasons such as Christmas. Therefore, I asked the adults in the school 
about how they felt about the donations.  
Yanaba: When getting the donated stuff. Students were extremely happy, happy, 
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and happy……and then….. 
Ken-Zen: Did they ask who gives these presents to them? 
Yanaba: Urr….. I sometimes ask them, wow, you got new stuff. Who gave it to 
you? And kids may answer me that oh, a charity organization or a kind 
somebody gave me. They were glad to get the present but did not 
remember exactly who the donor was. I told them……yap…. I am not 
sure if I were correct…… Hey, boy! To give you this stuff as a present, 
the donor needs to work really hard and then buy it for you. Therefore 
you should cherish this gift and appreciate the donor’s kind heart. I 
want to teach them to cherish the people who love them. 
Ken-Zen: Hmm… I’ve heard Lin say that a girl, because she did not like the doll 
she got, and she was found on her way home, she…… 
Yanaba: Threw the doll away. One boarding student also told me this. I tell him 
that, you should tell that girl this is wrong. If you were the donor, and 
happened to know the girl threw your present on the road. How would 
you feel? S/he must be very disappointed. I hope that my students can 
really understand…… 
Ken-Zen: Hmm…… you know that I gave laptops to 2nd and 5th grade students. 
Some of the 2
nd
 did not cherish the laptop they go and break it all the 
time. Meanwhile, I found that there were more than five donations in 
just a couple of months. This makes me feel that, well, are students 
taking these gifts for granted? 
Yanaba: Once upon a time, someone gave us Ovaltine, chocolate powder, and 
cereal, hundreds of bottles. About six years ago. The principal discussed 
with me that to save some money by cancelling the tea or juice orders 
because we’ve already had Ovaltine. I say it is a good idea. And then, 
since children had Ovaltine or chocolate from breakfast, lunch, to 
dinner all the time, they really felt bored and started to complain. And 
you know, sometimes some older kids just threw away. Therefore I told 
the principal this did not work, although he did not want students to 
waste, some juice or other drinks were necessary. After the 
rearrangements, children accepted better. However, we did not finish all 
the chocolate and Ovaltine and eventually two third of them were 
expired.  
Ken-Zen: So…… what did you do for these chocolates? 
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Yanaba: I gave students each bottle but they never opened it at home. They told 
me they just didn’t want for they already drank that in school. 
Eventually the principal allowed me to use these expired chocolates as 
fertilizer in my plots. 
Ken-Zen: I understand. Sigh……no other way….. 
 (2011/11/10, interview_Yanaba) 
 
    Yanaba mentioned about the mismatch between the good-hearted donors and the 
need of the school. When the donors did not understand the community before donating, 
it became a waste of resources. If the prior communication was established, the school 
had chance to express the children’s needs, and the donors may allocate their resources to 
meet the needs. Sabella provided her observations and felt students have had a habit to 
get something for nothing.  
 
Sabella: I remember that last X’mas. A radio station invited the students to be 
interviewed. The host asked children what presents they wanted for 
X’mas. And then they said I want blablabla….. one by one. And one 
day, the station did contact us because these presents were ready for us 
to pick up. Therefore Maggie and I brought some students to the station, 
played the recorders, and pick up the gifts. I remember Tammy, she 
asked for signature CDs from a popular singer and she got five!! But 
when I delivered these gifts to students, I did not feel that students 
cherished these gifts. 
Ken-Zen: Yap…… last time someone just mailed two large boxes. You know, no 
teachers wanted to deal with the donated stuff. Then, Patrick 
complained the boxes blocked the way in the office so he pushed them 
outside the door. I felt that did not work and I just had 3
rd
 grade class. 
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So I just asked students to get whatever they like. You know, even 
though there are donations delivered to the school, teachers decided to 
gaze without seeing them. 
Sabella: Yes. Our children are spoiled.  
  
 (2011/11/12, interview_Sabella) 
 
    For the adults, they reacted differently based on their roles. For Atayal teachers, they 
treated the school children just like their own kids. They wanted to obtain support 
externally. However, other Han teachers were comparatively passive. Aaron provided 
some interesting comments about the reaction of the Han teachers. 
 
Ken-Zen: OK. How do you feel about people’s reactions to the donations? You’ve 
just noticed about children, so talk something about adults. 
Aaron: Hmm…..for administrators, well, I can say, Atayals. Administrators 
were happy about any donations, because we consider these helpful to 
our children in many aspects. For Han teachers, they may also feel this 
is a good thing. However, please do not increase my workload. For 
example, if this grant required a submitted proposal, some of the 
teachers may think why should I be responsible for this proposal? 
Sometimes there were arguments…… 
Ken-Zen: Because “this is none of my business”? 
Aaron: No. They say, I wrote the proposal, student gets the money, I should get 
my share too! 
Ken-Zen: Urr……….. Well….. This surprises me. 
Aaron: Haha……They may be joking. However my feeling is that, how can 
you be so childish? For example they told me once that, Oh! Students 
got the $100 dollar scholarship, and can we get the scholarship too? We 
teachers also worked hard…….. 
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Ken-Zen: Got you. I heard similar complaints in other schools. I also observed 
that, teachers are not satisfied about paying the meal plans because the 
grant for breakfast and dinner was for students only. 
Aaron: Exactly. I believe that you should pay for what you get. I really don’t 
understand why they believe they should enjoy free meals. What’s 
ridiculous was that, they ask administrators to apply another grant to 
cover teachers’ meal expenses. That’s the issue.  
  
 (2011/12/05, interview_Aaron) 
 
    Aaron also talked about his personal experiences when dealing with the donations in 
the school library. About three years ago, the former provost asked a company to sponsor 
the school’s library project. That company not only donated the embellishment of library 
space, but also donated 4,000 children’s books. Aaron spent a whole year to catalog the 
donated books, put the bar code of call numbers, and sorted the books on the shelves. 
And it became a center where children enjoyed reading and studying. However, after he 
finished his military duty and came back to the school, everything changed. Maggie 
asked me to catalog the donated books when I arrived at the school and the library was a 
mess. I cannot imagine how Aaron finished this “mission impossible” by himself.  
 
Ken-Zen: So you finished the cataloging, I mean, thousands of the books? 
Aaron: Yes. 
Ken-Zen: Oh MY GOD!! 
Aaron: Hahahaha!! 
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Ken-Zen: Cuz Maggie asked me if I could help to catalog the incoming books and 
restart the circulation service. I had some work experiences in the 
library and this is really a huge task.  
Aaron: I really started it from scratch. But you know, I did not finish cataloging 
all of the books. There’s one thing that made me very disappointed. 
First, students did not cherish the library. I gave myself a goal that, if I 
had time, I came here to catalog these books. I want to finished as soon 
as possible therefore I even came here in the evening to work on 
reshelving. Besides, I also made the library circulation card for students 
and teachers to keep the patron records. 
Ken-Zen: I know, I see all that you have done. 
Aaron: One day, I found there was a book……but its barcode was missing. I 
can say it was torn up. I summon all students, and shouted at them. At 
that time I found that I was crying you know? I was not crying because 
how much work I did, but, why students just don’t know a book, a 
library is so important to them. Why? They don’t know there are a lot of 
teachers who want to do good to you. Maybe tearing up a barcode was 
not a big deal. However, you tear the hope and expectation that teachers 
put in the books. 
Ken-Zen: …… 
Aaron: The second attack was…….When I almost finished the 4,000 books. At 
that time, the donated company held a press conference and asked the 
provost to participate. The press asked the provost if there was anything 
that everyone can help Skyline. He responded that we need A LOT of 
books. Two weeks later, tons of the used books flew up to the school 
and this drove me crazy. 
Ken-Zen: Holy Shoot!!! 
Aaron: You know. Most of the books were useless, dirty, broken, or should not 
be collected in an elementary school library. Sometimes a box was sent 
here with 100 books, but only one or two were valuable to be cataloged. 
I felt that, why did I put myself in such exhausted situation? So I quit! 
Ken-Zen: I also found that, once Marshall answered a call about the donations. He 
did not ask much and just said, ok, mail it! You know, when I collect 
those donated books, I even found the adult fictions…….. 
Aaron: Haha that’s ridiculous. 
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Ken-Zen: True. Don’t the donors think about where they are donating???? 
Aaron: Therefore go back to the donation. Too many donated books became a 
waster for we don’t have a librarian to deal with.  
  
 (2011/12/05, interview_Aaron) 
 
These quotes revealed that some instructional activities need to be considered, such 
as service learning in the communities, to motivate students’ reflections about the 
donations. It was hard to sympathize and appreciate the people who help you if you did 
not have the experience of helping others. In my experience, the XOs were damaged in a 
short period of time and this surprised me. Although after students had a sense of 
belonging for their own laptops and the damaging issue decreased, teaching students to 
appreciate and cherish what they had was still important. 
6.8.4  Another divide I built. The OLPC Foundation uses government purchase as 
their deployment strategy and this somewhat avoids the divide between those that have or 
have-not XOs inside a country because every schoolchild would have the same 
opportunity to get one. Also, the Foundation prioritizes children of developing countries 
as their target. Although the scope of my project was relatively small, I tried to choose a 
remote school in need to help bridge the digital divide between urban and remote students 
such as those at Skyline. However, because of my limited ability, I can only provide XOs 
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to two classes. In my case, the “have” and “have-not” XOs became another divide within 
the school that I personally created.  
Students were sensitive about this difference when the semester started. I knew that I 
was not able to bridge this “created divide.” Therefore when Maggie asked me if I need 
to say something to all students in public, I gently declined her suggestion. However, 
trying to escape the reality did not help. Children in the elementary school ages regarded 
fairness as an important thing in their lives. Therefore 1
st
, 3
rd
, 4
th
, and 6
th
 grade students 
asked me for “their” laptops many times. Not only students noticed the differences 
immediately but also parents noticed that their children got or did not get a laptop. Even 
though I realized that only teaching 2 classes with the XOs was the optimal choice under 
the conflicted school climate rather than providing each child a laptop, I could only keep 
silent about this “gap.”  
6.8.5  Interviewing or sharing with each other? I conducted several interview 
sessions with adults and students. Students were paired or grouped because they wanted 
to chat and share their thoughts with friends. On the contrary, the adult interviews were 
all conducted individually because adult interviewees cared about safety when giving 
their voices to the researcher. When I retrieved these interview transcripts, I realized that 
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I was not a simple interviewer who posed pre-planned or semi-structured questions. I 
shared my experiences and observations as a teacher and a member of the school and 
community. I seek confirmation and explanation about the cases and events with the 
interviewees because we had shared experiences in the same context.  
There might be skepticism that I should not provide my opinions because I not only 
blurred my role as a researcher but also might bias interview results. However, I believe 
that meaningful interaction between interviewer and interviewee is more important 
especially during the interview process. The reason is simple: No one wants to sit in a 
dialogue in which he or she can only answer questions but get no feedback. As an 
outsider, I wanted to understand the insider view of the field. Similarly, insiders also 
wanted to understand how an outsider viewed who they were, how they lived, and what 
they cared about in the mountains. For example, Maggie expected my sympathy about 
her difficult situation as a principal, and parents also expected my feedback about the 
future of their children. Instead of getting something by “asking questions,” my 
interviewees and I shared opinions and concerns with each other during the interview 
process.  
For methodological purposes, being a teacher was a platform for me to discuss the 
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school, the children, the teachers, the parents, and so forth with my interviewees. I was 
still listening attentively, but I was capable of sharing my observations and evaluate 
whether the statements from my interviewees were valid. My authentic teaching 
experiences have also become one of the tools of triangulation in my fieldwork. 
6.8.6  In and out. My life in Skyline had a regular pattern. I stayed in the 
community during weekdays. On weekdays, I woke up around 7:30 am, and came to 
school for my teaching and researching activities. When the school dismissed in the 
afternoon, I exported my classroom recordings from my devices, walked back to my 
place, took a bath, and then came back to the school to play my flute for an hour. After 
dinner, I chatted with boarding students and then came back to my place around 7:30 pm. 
Reading, writing, journaling, and preparing next day’s activities were the typical evening 
routines. My bed-time was about 11:30pm to 12:00 am and woke up at 7:30 am day after 
day.  
    Routinely life was somewhat boring partly because I did not care what happened 
outside of the mountain and the only medium which connected me to my “original” 
world was the school’s wireless internet; partly because I was busy focusing my teaching 
role in the school. Therefore I felt I was losing my outsider perspective. In my journal, I 
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noted that:  
 
Being a teacher really blurred my role and focus as a researcher. This is a 
double-edged sword, for I was quickly involved the school life, got to know all 
the students in a few weeks, had ideas about how the school is operated, and, kind 
of cannot avoid to be involved in the struggle inside the school. However, I lost 
my outsider perspectives (2011/10/25, journal).  
 
    Staying on the mountains might be beneficial because I could walk through the 
community, chat with the folks, and get more data, which I could not do when I was 
working in the school. However, I always left the mountains on the weekends.
121
 In the 
second weekend of the semester, I looked up Google Map and figured out the nearest café 
downhill to relax and balance myself. Every Saturday at 10am, I drove an hour to the café, 
ordered lunch and coffee, and stayed in the café until 7pm. I did grocery, had a haircut, 
saw the dentist, and walked around the streets after leaving the café. In the small cabinet 
at the café, I temporarily emptied my mind and distanced myself from the field in every 
“half-day off” weekend. 
    Although the insider/outsider role or emic/etic perspective is not two poles of the 
magnet but a continual entity, fieldworkers are always de facto outsiders to the field. As a 
                                                 
121
 During my residency, I came back to my home or my father-in-law’s place only if necessary, for the 
driving distances were too long. 
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fieldworker, I did not anticipate becoming an insider of the community, but expected 
myself to acquire emic perspectives during my residency. By so doing, I may consider the 
standpoints from stakeholders and understand their feelings and decisions with sympathy. 
However, I did not want to lose my sensitivity when I approached emic perspectives like 
an insider. Therefore I kept leaving the field every week to create a distance and kept 
sharing what happened in Skyline with my family and friends. When I left the field, I 
situated myself back as an outsider and chose to favor the students’ position in my 
writings. I believed that children in the school should not be sacrificed even if there were 
disagreements among the adults.   
6.9  Coda 
    “Teacher Kenken, when will you come back to visit us? Please, please bring 
additional 17 laptops for we 3
rd
, 4
th
, and 6
th
 grade classmates!!” 
(2012/08/13, Facebook_offline_message) 
I left the school in the end of 2011. By following through Facebook and chatting 
with people, I kept track of recent developments in the school. 2
nd
 grade students brought 
their laptops home and 5
th
 grade students can still use their XOs in the school. Lydia told 
me on Facebook that their laptops worked fine, but she had no idea about 2
nd
 grade 
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students because she did not witness them. I told her that I would bring small gifts for 
those whose XO is maintained properly when I come back to the school.  
Owing to more serious conflicts, not only Maggie decided to leave the school and 
Yves applied for retirement, but also another four teachers relocated themselves to city 
schools. Moreover, Aaron accepted admission to a graduate school in the U.K. and 
planned to leave at the end of 2012, and the SMS staff discharged in July 2012. In other 
words, there were only three teachers who stayed in Skyline in the school year of 2012 
and two thirds of my colleagues had left, including all administrative teachers.  
    I recalled that Chris and I discussed the possible development of this school and 
students’ learning. We both knew that teachers are the key actors to the school education 
and we had no indications to be optimistic.  
 
Ken-Zen: I want to close students’ digital gaps, but somehow there must be 
some teachers who are willing to help. 
Chris: That’s true. You got to find someone. 
Ken-Zen: Otherwise, nothing will remain after I leave Skyline. 
Chris: Exactly, that’s what we chatted about with my director of 
kindergarten about your XO laptops yesterday. She said it is useless if 
nobody wanted to teach and take care of these laptops after you go 
back to the States. 
Ken-Zen: Like an old saying: The policy ends at the time the guy died.  
Chris: The problem is, although you started students’ access to the cyber 
world, they still need constant guidance. They just learned a little bit. 
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They will still be shocked when facing the larger world individually. 
Ken-Zen: Well….. I know. But thinking differently. It is also not realistic to 
evaluate educational outcomes within a short period of time. Maybe 
XO is an opportunity to these kids. Although I cannot predict how 
they will be changed overtime, at least the opportunity has been on 
their hands. Especially, one must admit his limitations as an 
individual. Besides, if you push too much, it is likely I may receive 
more side effects. This can be even worse. 
Chris: That’s right. Sometimes the side effects harm students more than 
others. 
  
 (2011/11/17, interview_Chris) 
 
Giving them XO laptops may be a good story. However, after this field experience, I 
do not insist this project must be sustained as evidence of success. Instead, I hope that 
students may recall there were some memorable teachers who cared, accompanied, and 
guided them sincerely when they lived in the high mountains and were still young. One 
day, they may think of this experience again, and realize its meaning in their lives. 
    Chris had only one-year contract teaching in kindergarten, therefore he had left 
Skyline too. Due to the issue of the low birth rate and the expected decrease of teaching 
cohort, the county government decided that Skyline can only recruit substitute teachers to 
fill these vacancies because the government wanted to reserve some vacancies to settle 
the over-quota teachers in the future. However, what sort of teachers will be released 
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from urban schools?  
When Skyline can only appoint substitute teachers with such a low compensation, 
there was no way for the school to compete for qualified teachers in the coming school 
year. The conflict has ended. Adults left, transferred, and switched for “better” 
workplaces. Children stayed and guessed who will be their new teachers when instruction 
begins in September.  
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Chapter 7: 
Discussion and Conclusions 
    The goal of this study was to investigate students’ experiences when introducing XO 
laptops to reduce digital inequalities as experienced in a remote aboriginal elementary 
school in Taiwan. This study also sought to explore the teacher’s hidden works 
encountered during the course of project realization. In this chapter, I discuss the research 
findings and address my research questions. Then, I describe how the analysis of this 
study connects to literature and prior studies and how this study increases our 
understanding about technology diffusion in a bridging-technology-divide project. Finally, 
I provide the educational implications of my findings, and make the suggestions for 
further research.  
7.1  Discussion 
   The deployment of the XO laptops--small, individually ‘owned,’ child-friendly 
computers--was a new concept in Skyline. Communications and negotiations were 
needed to take action to alter existing school practices to allow the implementation to 
happen. In terms of Rogers (2003, p.11), such innovative change must be processed by 
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certain channels among the members of a social system over time. I discuss this study 
around my main themes: learning with the XO laptop, the digital divide, and the hidden 
works in deployment. 
 7.1.1  Learning with XO laptops. Students’ learning with the XOs occurred 
through a series of activities that were context-embedded. These activities contained the 
interactions among students, environment, and the devices involved (Engerström, 1987; 
1990; Pachler et al., 2010) Analyzed using Zurita and Nussbaum (2007, p.215)’s guiding 
questions of Activity Theory,
122
 students performed their activities using technical 
devices, mostly their XO laptops. Because of the mobility of the XOs, students accessed 
technologies in the school and at home. Some learning activities took place in 
out-of-school settings such as the community and the National Park. With the XOs, the 
technology-assisted learning was no longer constrained to the computer lab at the school. 
                                                 
122
 Activity Theory was proposed by Engerström (1987, 1990), and is a theoretical framework widely used 
for analysing needs, tasks and outcomes of mobile learning activities (Zurita & Nussbaum, 2007). One key 
aspect in this theory is that, activity is the basic unit of analysis of human practices, and it is mediated 
between subjects and objects through the use of tools. It helps explain how social artifacts and communities 
can mediate social actions such as learning. In Engerström’s figure (2.1), the seven components in an 
activity are: (1) object(ive) or goal (2) subjects or related people (3) tools mediating the activity such as 
computers, (4) rules and regulations which operate the activity, (5) division of labor, the social strata or 
hierarchical structure of activity, (6) involved community and (7) outcome. In this model, the research of 
m-learning can be framed and questioned in the following ways (Zurita & Nussbaum, 2007, p.215): 
1. By what means are the subjects performing this activity?  
2. Why is this activity taking place?  
3. What is the environment in which this activity is carried out? 
4. Who are involved in the common goal and in carrying out this activity? 
5. What is the desired outcome from carrying out this activity? 
6. Who is responsible for what, when carrying out this activity and how are they are organized? 
7. Are there any individual or group norms, rules and roles governing the performance of this 
activity? 
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In this high mountain area, students enjoyed authentic nature with classmates, family 
members, and teachers. However, due to infrastructure limitations, I could only set up 
wireless coverage around the campus. Moreover, the conflicts in the school negatively 
impacted students’ usage of the XOs by some teachers (e.g. Marshall). Fortunately, when 
I became one of the faculty, I could manage my teaching and provide decent space and 
time for my students to explore and learn with the XOs. Therefore, I organized students’ 
learning activities while accessing their progression in using the XOs. Similar to 
Dressman’s (2008) field study, new technology usually brought out teachers’ resistance 
and the full potential of the technology as an instructional tool may not have the chance 
to be grasped for it requires the “epistemological change of the school (Cuban, 2003). ” 
However, my actions at least made learning different for my children, and some teachers 
showed interest (such as Lana in her composition classes) in my project even though they 
were not totally engaged. The existing practice and culture of the school teachers could 
not be transformed rapidly, but it is possible for volunteers to engage children with new 
ways of learning. Within the short period of the 2011 fall semester, students presented 
some progress in digital literacy, and they were highly motivated to try out new 
technologies that I brought to them. 
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    Koole (2009) suggests that learning with technical devices should be holistically 
studied from device, learner, and social aspects as well as the interactions among these 
three aspects. During my teaching with the XOs, students appreciated the child-oriented 
design and portability of their XOs. They also addressed the downside of the low 
computation speed. Additionally, Lana mentioned that a non-Windows platform 
prevented children’s distraction from course work. In terms of learners, a more 
non-directional, free, and explorative model may be appropriate for younger children 
(like the 2
nd
 graders in my study) when using the XOs and the laptop can be a useful tool 
for them to navigate and express themselves. For older children (like the 5
th
 graders in 
my study), providing essential computer skills and literacy through formal instructional 
sessions to discover the cyber world is necessary. From the social aspect, students 
interacted and exchanged information and the skills of using their XOs in the school. 
However, the school culture (for instance, classroom regulations by teachers) constrained 
and reshaped students’ daily usage. 
    7.1.2  The digital divide. Before starting this project, there existed digital 
inequalities between urban students and students at Skyline. Such inequality was 
multifold and can be examined through four access criteria: material, skills, motivation, 
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and usage (van Dijk, 2005). In the community, students did not have appropriate devices 
and infrastructure to connect to ICT. A few students received refurbished old computers. 
However their family could not afford the connection fees using ADSL. Other students 
did not have computers at home and they could only play the computers when visiting 
relatives downhill or using the school’s lab. In addition to a material access gap, students 
did not have enough opportunities to be digitally literate and show readiness to surf the 
internet. The school only provided one 45-minute computer lab session for 3
rd
 to 6
th
 grade 
students. However, I witnessed many times that students were playing flash games hence 
the students’ skill access was questionable. Moreover, because students saw computers as 
game consoles, this limited their imagination about the possibilities of computers and the 
internet. In the terms of van Dijk, students were “attracted” because playing computer 
games was fun. However, they were not motivated to explore the knowledge of the world 
via ICT, and this caused a motivational access gap. Eventually, for the sake of 
“protecting” public property, the computer lab in the school opened infrequently. Further, 
some teachers took “using computer lab” as a reward strategy for students. Therefore, 
students’ usage was also restricted in this way.  
    The introduction of the XO laptops to 2
nd
 and 5
th
 grade students slightly changed the 
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situation of digital inequality. After the XOs were deployed and my instructions were 
implemented, students were motivated to explore more digital content rather than just 
playing games. Materially, they had their own laptops and could connect to the internet 
around the campus via my wireless coverage. Hence, going to the lab was no longer 
necessary for students could bring their XOs for learning activities. More critically, the 
courses I provided cultivated students’ knowledge and skills about searching, evaluating, 
and using online information. Technically, the XOs have been localized and I selected 
language-friendly content (e.g. free e-book reader or picture book) for students. Overall, 
the introduction of the XOs was positive in the case of closing digital inequalities.  
    When evaluating the distinct approaches of bridging divides, the refurbished 
approach has been exemplified in my field study to be non-viable. In a family visit with 
2
nd
 grade students to Nancy’s home, she shared her refurbished desktop computer with us. 
However, not only the software in the computer was outdated (e.g. Internet Explorer 6), 
but also it only had a 256 MB memory module. I found another old computer in Steve’s 
home was similar. I collected old memory modules from the computer lab and planned to 
help upgrade these two computers. But eventually I only added memory to the computer 
in Steve’s home due to limited time. Although XO laptops diminished the problem of 
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hardware stability and were designed to fit children’s needs, my repair experiences 
revealed that external technicians or trained users were required no matter whether 
refurbished, market-devices, or open-ended approaches were applied.  
    To sum up, digital inequality is one representation of many other social inequalities 
such as educational background, family structure, socioeconomic status, dominant and 
dominated cultures, and so on. On the one hand, deploying XO laptops with instructional 
activities enabled students’ learning opportunities through ICT. However, the 
effectiveness of closing digital inequality could be limited without addressing proper 
actions to all relevant inequalities. On the other hand, the actions toward the digital 
inequality might result in additional effects that I did not think of in advance. In my field 
study, a few parents started to realize the importance of investing in education for their 
children through my intervention with the XOs. I believe this awareness would be 
beneficial for children toward their social mobility. 
7.1.3  The hidden works. In section 2.7, I described, from past literature, that teachers’ 
hidden works have various dimensions. I also argued further research about teachers’ 
invisible efforts is necessary because these works compensate structural deficits 
(Mcwillian & Wong, 1994), are critical parts of a professional career (Nilsen & 
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McKechnie, 2002), are keys to the function of formal activities (Touminen, 1994), and 
require serious public attention (Goodyear & Ellis, 2008).  
To make my students’ learning activities with their XOs a reality, many hidden 
works were carried out before, during, and after my regular responsibilities in this 
specific case study. The hidden works that are described in both Chapter 5 and Chapter 6 
can be categorized (using Underwood, Smith, Rosemary, Geraldine, 2008, p. 540-544), 
but are not limited to: 
1. Create or locate contextualizing materials to match learning requirements 
To match learning requirements, I chatted with teachers to understand students’ 
entry behavior and the contexts of the family and community. The introductory materials 
were prepared based on the understanding of students. Using journals, I took notes about 
my teaching and students’ progress to refine and plan the continuing activities gradually. 
In addition to teaching the XOs, I cared about students’ school lives and wanted to 
provide them with more learning opportunities and confidences (described in Section 
5.1). 
2. Relationship building, coordination, collaboration, and communication 
The most important proportion of my hidden efforts in this study is maintaining a 
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good relationship and unobstructed communication among the administrators, teachers, 
parents, and even students.
123
 Initially, I built a relationship with the principal by 
agreeing to help where needed. Because of these volunteering experiences (described in 
Chapter 5), Maggie gradually trusted me and suggested I receive the appointment of the 
substitute teacher.  
Being a teacher in Skyline was a turning point in my fieldwork. Because of the 
conflicts, obtaining agreement of the gatekeeper, Maggie, in the research site, was not 
sufficient (sometimes even harmful) to conduct research. Therefore the teacher role 
legitimized my presence and I could act independently. I coordinated my teaching spaces, 
negotiated my teaching assignments, communicated my teaching needs to colleagues, and 
started my data collection. The teacher role also merged the psychological distances and 
helped build close relationships with students and parents. The coordination eventually 
made my teaching which is described in Chapter 6 a reality. Besides, I tried to keep 
friendships with both sides to protect my XO project from being undermined by the 
conflicts between teachers and administrators. To overcome the challenges, I applied the 
“helpful good guy” strategy (Van Maanen, 1988) most of time during my residency.  
                                                 
123
 Young children tend to like learning a subject or a topic because they like the teacher who teaches it. 
Therefore, maintaining a friendly relationship with children increased their motivations to learn. 
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3. Data manipulation 
Because not all online resources are educational and self-explanatory, data 
manipulation is a specific task when implementing an ICT project in schools and is all 
about transferring information to teachable and learnable digital materials. This task 
could be demanding especially when the subject matter of the project were not coherent 
to the official curriculum; therefore selecting, editing, and transferring the information to 
learning activities was necessary. For example, I edited handouts that taught students how 
to utilize online resources. Moreover, I scanned about fifteen picture books to PDF 
format and installed on each XO laptop. I also tried to teach some of the existing 
curriculum to students with the XOs. 
4. Equipment management 
For many technology-assisted classroom instructions, one of the routine hidden 
works is equipment management, such as equipment sorting, equipment scheduling based 
on need assessment, and device checking. However my case worked differently. In my 
fieldwork, I stored the XO laptops for only a short period of time in summer vacation. 
After the semester started, 2
nd
 and 5
th
 grade students owned their laptops immediately. 
However, I used the moisture-proof cabinet in my science lab to store the recalled or 
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broken laptops when I needed to repair them after school. Not counting the repair work, I 
encouraged students to learn to manage their own laptops and take care of their 
belongings. I believe my strategy benefited children more than taking care for them. 
5. Testing, breakdown, and fixes 
Before I entered into the field, I connected myself to the related OLPC technicians 
and technical resources to obtain necessary support such as localization and educational 
software. The installing and testing process was also completed before the semester 
started. Also, I was the XO repairman on-the-fly during residency. This ensured that 
students’ technical problems could be resolved sharply. Although I tried to train my 
students with a few basic skills to repair some common system errors, it might not be a 
practical solution for they were still young. 
6. Flexibility and emotional management 
    In addition to the established criteria (point 1 to 5) of the hidden works addressed by 
Underwood, Smith, Rosemary, Geraldine (2008), two important qualities that a person 
who planned to deploy technology to a remote area needs are flexibility and emotional 
management. Firstly, it is not likely that we can accurately understand the field of 
deployment and plan our actions from predictions. Secondly, the reactions from the 
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participants or related persons may not always be positive. For instance, the events such 
as mayor’s visits and sport meets (described in 5.3) used significant learning hours, and 
some teachers banned the use of the XOs. Such issues I could not foresee but I needed to 
work out constructively. Therefore, managing a vigorous but flexible attitude during 
implementation helped sustain the project, and these are “mental” and ‘emotional’ hidden 
works, certain to uncertainty (Rogers, 2003) that every change-agent needs to overcome.   
In general, any changes, such as my actions that brought the XOs to the children, are 
not impossible, but can be difficult. Coping with existing context while arranging useful 
resources can be expected to be exhausting to change-agents since system insufficiencies 
must indeed be addressed before implementation can occur. Seeking supports from 
networking with similar volunteers and probing unexpected hidden works may relieve 
change-agents’ pressures in the field. 
    7.2  Conclusions 
    This study produced mixed results regarding the efforts of closing digital divides 
and a teacher’s hidden works in a remote school, and I attempt to address the questions 
that I pose in the section 1.2 accordingly.  
The literature describes digital inequalities as an ever-changing phenomenon with 
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multiple dimensions, and as inter-correlated with other social inequalities. Prior research 
revealed that addressing divides from a single perspective such as physical connection 
was insufficient. To plan a holistic attempt that bridges the digital inequalities via school 
education, not only the characteristics of the inequalities should be uncovered but also the 
acting agents (teachers, students, parents, and so on) and the context needs to be 
considered. Moreover, the current impulse toward bridging divides echoes that of 
one-to-one computing and mobile devices that has changed the practices of using 
technology in schools. Although the OLPC Foundation proposed a large-scale and 
comprehensive initiative that fights the digital divide, the collaborations from volunteers 
and deployed communities were still critical. In a school setting, the extra efforts that 
teachers devoted determined the quality and sustainability of these projects.  
    Many factors described across chapters 3, 5, and 6 contributed to the barriers for the 
children at Skyline to access ICT. Family economic affordances, parental attitudes toward 
ICT, the differences of life styles between Atayal and mainstream Han, school 
administration, teaching practice, as well as classroom management impact the 
opportunities that the children could have enjoyed. Even though the government agency 
refined the infrastructure and provided some policy instruments (such as the Digital 
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Opportunity Center described in Chapter 3), these factors still constructed barriers to 
accessing internet technologies.  
    Like the research site that I resided in, remote schools in the high mountains 
function widely from an educational institution to a community center. Many activities 
(like the flu shot drive and sport meet in Chapter 5) happened in remote schools because 
they were a convenient place like a hub facilitating connecting community people. In the 
same way, initiating a project to bridge digital divides inside the school was the most 
plausible choice for it was the center where children’s learning took place. However, the 
school may not provide sufficient support owing to the lack of resources such as budget, 
support staff like instructional technologists, and curriculum developers. Therefore, to 
advocate (Stake & Maira-Rosu, 2012) and push this project into reality required the 
change-agents, either internally or externally, to work extensively to compensate for the 
structural shortcomings. In my field study, I did not successfully recruit faculty that were 
willing to continue teaching with the XOs. Therefore I shifted my role as change-agent to 
deploy and teach with XO laptops. However, constraints coming from both myself and 
the context might limit the effectiveness of what students learned during my residency.  
    Students’ learning experiences with the XOs were one of my foci in this study. 
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Empirical data in Chapter 6 revealed that students changed their impression of a 
computer and understood that their XOs provided resources for them to explore, play, and 
learn the world. Additionally, 2
nd
 grade children showed engagement in producing 
pictures, audio and video recordings using the XOs and my devices. Although Lana was 
the only teacher who used the XOs in her composition classes, she found mobile devices 
can be helpful aids to students’ learning. XO laptops in the site have walked into students’ 
lives and become “an active part of the school ecosystem” (Lei, et al, 2008). Some of the 
students at Skyline have enjoyed the benefits of accessing ICT. However other children 
were still left behind because of my limited resources. Hence, a continual relationship 
that brings resources to Skyline is necessary.  
    Deploying new technologies into a school is not similar to applying a new method in 
laboratory settings. Contextual factors shaped how the closing-divide-project would be 
implemented. In Skyline, it was hard to convince my colleagues to use the XOs 
intensively because no one could offer course packages that have integrated the XOs and 
they did not have the capacities or willingness to develop these themselves. As a teacher, 
I need to think about and develop the activities that I could have students learn using the 
XOs. However, any extra work was itself a barrier because people can easily reject and 
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remain with current practices (Rogers, 2003). This issue increased in importance because 
remote schools have less resources and manpower. Under this condition, teachers in the 
remote school might have worked more than their ordinary duties. It was not likely that 
they were willing to accept another task that drained their personal time. Therefore, 
although OLPC was an improved attempt that considers closing divides more holistically 
in aspects of design and organization, extra resources and people were still necessary 
when deploying in the remote schools. 
    In addition to support, current educational policies shaped teachers’ reactions to 
technology in schools. The county education bureau conducted external evaluations to 
monitor how purchased devices were used. However, a policy that ensured the budget 
was not wasted resulted in teachers’ rejections of the administration. Therefore, policy 
instruments should be used carefully to achieve defined goals. Besides, the deploying 
actions were additive and needed to match with the existing curriculum, classroom 
practices, and ceremonial activities. The existing activities can be questioned ideally, but 
I chose to live with them to sustain my project practically by not challenging them. 
    More specifically, Skyline had a particular issue that I had to manage and live with: 
the conflict between teachers and administrators (described in Chapter 5). I tried to keep 
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friendships with both sides to protect children’s opportunities to use XOs in the school. 
Being a “good guy” and “helpful” fieldworker (van Maanen, 1988) smoothed my 
deployment in the short period of time.  
    To make this project a reality, a teacher’s hidden work was described in Chapter 5, 6 
and section 7.1.3. In 7.1.3, I argue that in addition to the “observable” hidden works that 
have been mentioned in past research, flexibility and emotional management are also 
vital for any person who plans to close digital divides in the field. Any 
bridging-digital-divide campaign needs a group of people who are capable and willing to 
contribute themselves to bring the devices, resources, and learning materials into 
students’ learning experiences. To achieve this ideal, strong mental character is necessary 
to manage and overcome the challenges of evolving hidden works. 
7.3  Connections to Theory and Prior Research 
    7.3.1  Technology Diffusion. In recent research (reviewed in section 2.3.4) of 
handheld technology in schools, I concluded that prior studies in North America tended to 
focus on subject areas like STEM (Science, Technology, Engineering, and Mathematics) 
and reading comprehension in K to 12
th
, studies in Europe had great interests in 
out-of-school learning, and the research topics in the East Asia region discussed fashion 
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issues such as gaming. Usefulness and effectiveness have been the center of m-learning 
research, while using these devices to close digital divides has not been widely 
addressed.
124
 
    My study was an action to bridge the digital divides while bringing the new learning 
devices to teachers and students in the remote school. When introducing new technology 
innovations to the clients, Rogers (2003, p. 368-370) synthesized seven ideal procedural 
roles that a change agent must accomplish. First of all, the agent (1) raised the awareness 
of the necessity of the new technology by (2) establishing an information exchange 
relationship. Hereafter the agent (3) diagnosed the problems in the site and (4) created the 
specific intent of change. Then, the agent (5) translated the intent into action and (6) 
stabilized the outcomes of adoption. Finally, the agent (7) would try to avoid 
discontinuation of the change and achieve a self-renewal status such that the clients 
become independent from the agent. In addition to these ideal steps, Rogers (2003) 
suggested that practical concerns such as compatibility of technology and respect for 
indigenous practice (p.254-256) should be taken into account. 
                                                 
124
 In Sept. 2012, a mayor of a remote county in eastern Taiwan wrote a letter to, Cher Wang, the CEO of 
HTC and asked her to donate the htc Watch, the latest released 7 inch tablet, to high school students in the 
county. The mayor commented that while Wang donated thousands of tablets to the best high schools in 
Taipei City, she may be able to help remote students too. (see 
http://udn.com/NEWS/NATIONAL/NAT5/7342582.shtml) 
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    In terms of influencing the clients about the innovation, my actions as a change 
agent may be successful to students but may be unsuccessful to teachers. For example, 
my teaching with the XOs was not only established necessity and exchanged information 
with children, but also changed the way students used the laptops and motivated them to 
use them continually. However, I did not have enough opportunities to communicate with 
teachers and provide training sessions. Therefore, only a few adults that I interviewed had 
limited ideas about my research actions. This resulted in the discontinuance of formal 
teaching with XOs after I left Skyline. Actually, I decided strategically to focus on the 
children and bypassed the teachers because I had expected the challenges of XO 
adaptation for teachers, hence I did not want to be encumbered by the conflicts. 
Considering my limited ability, I needed to put my children as the first priority, not 
teachers. Especially, after the planned in-service training for which I was the speaker was 
cancelled due to conflicts, I gave up making more attempts to communicate with 
colleagues about encouraging them to use the XO laptops. My intent was that, at least my 
children were motivated to learn and play with the XOs, and this was more important. 
     Prior studies also addressed the reforms of computerization in schools for decades 
and many of them demonstrated that logistical, administrative, and pedagogical concerns 
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should be aligned before the integration of teaching and new technology such as 
one-to-one computing (described in section 2.5). Some research (e.g. Sanchez & Salinas, 
2008) also mentioned that the benefits of technology could be extended if the inequitable 
social, cultural, and educational conditions were improved simultaneously. In my study, I 
could improve my students’ learning experiences with the XOs. Unfortunately, I was not 
able to improve the inequalities in other aspects (c.f.: van Dijk, 2005). Therefore, my 
fieldwork cannot echo or examine their assertions about bridging divides holistically. 
    Rogers (2003) indicated that although the change agent was in a boundary status 
when walking into the client site, he or she always had more knowledge and skills about 
the deployed technology. During my residency, I did prepare myself with the technical 
and teaching skills to lead the learning activities with the XOs, and my competencies 
solved most of the XO problems on-the-fly. However, like an ordinary teacher, I still 
expected support such as personal development on teaching with technology and 
reflection groups (Pacher et al., 2010, p.310). Not only the people who receive new 
technology innovations need support, the people who diffuse innovations need support, 
too. 
    In terms of the consequences, Rogers (2003) argued that an innovation always 
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widens the socioeconomic gap between the earlier and later adopters. I agree with his 
point of view and that is the reason why we need to bridge the digital divide by diffusing 
technology to a disadvantaged region to reverse the inequality. Also, he reminded us that 
we should be aware of the desirable and undesirable, direct and indirect, and anticipated 
and unanticipated consequences because these dual-sets are interdependent. In my study, 
I created another have-XO and have-not-XO divide with children of the school and I did 
not anticipate this to happen before entering the field. Nevertheless, the endeavor of 
closing divides is like a long relay. The journey of education and growth is always 
indirect where the fast-acting interventions are mostly unrealistic. If we cut this relay into 
bits of time periods, there may be gaps among the implementation of each endeavor. 
However, in the long run, I believe the gaps can be merged by collective and relayed 
efforts.  
    7.3.2  Social and cultural capital. Herman and Ettema (2007) interviewing 
technology leaders in lower-income communities in a Chicago neighborhood found that 
they felt they were key actors who shared their know-how, coordinated with community 
opinion leaders, brought resources, changed existing practices, spread new ideas, 
provided consultancies, trained local members, and struggled to push the technological 
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change in the sites. However, only when these efforts were accepted into the community 
did the technology leaders’ actions become part of the social capital that could be shared 
by community members. These activities far exceeded our stereotyped and superficial 
understanding of “IT guys (p. 265-266).” What these IT guys did involved passing on 
their social capital to the low-income communities. 
    The notion of social capital can be utilized as an explanatory construct determining a 
user’s access to technology (Warschauer, 2004). Neo-capital theorists have focused on 
laborers’ acquisition and investment of human capital through social relationships (social 
capital) and the value and symbolic system of dominant group (cultural capital) (Lin, 
2001). Social capital is created through the interactions of others (Coleman, 1988). Lin 
(2001, p.25) defined social capital as “the resource embedded in social networks accessed 
and used by actors for actions.” Since the internet provides tunnels of information 
exchange and these tunnels connect people across time and space, ICT has the potential 
to improve social capital (Lin, 2001). By the same token, the formation of social capital 
may help close digital inequalities in disadvantaged communities (Herman & Ettema, 
2007) by enabling access to ICT.   
    The concept of social capital was famously researched by Bourdieu (1987) and 
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Coleman (1988, 1990) and raised wide interest in social science research (Lin, 2001, 
p.21). Social capital is inhered in social relationships (Lin, 2001)
125
 and “constitutes 
useful resources for individuals (Coleman, 1988, p. 102).” Pierre Bourdieu (1986) 
mentioned the symbolic character of social capital like social status, friendship, and 
reputation, and he argued that social capital acts like a multiplier between economic 
capital and cultural capital and these capitals collectively determine one’s social class. 
Coleman crystallized the concept of social capital and provided empirical research during 
his lifelong scholarship.  
Coleman (1988) explained that social capital has various forms. The first is the 
obligations, expectations, and trustworthness of social structures. In a social system, 
individual actors believe and trust the social environment and establish mutually 
beneficial expectations. The second are the information channels. Information is a critical 
source which guides actions. However, useful information is scarce therefore acquiring 
information requires the use of social relations. The third is norms and effective sanctions. 
A social norm facilitates or constraints certain actions and constitutes powerful social 
capital. Hence, an individual enjoys social capital when he or she occupies a favorable 
                                                 
125
 Bourdieu argues that the dominant class of a society always imposes its own culture through pedagogic 
actions, and these actions legitimize social reproduction by internalizing symbols and meanings to 
individuals (Lin, 2001). Through the educational process, schools act as the critical actors indoctrinating 
the next generation with dominant class values as objective materials. 
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position. Moreover, members in a social system share social capital via actions such as 
exchanging information, voluntary actions, and trusting each other. Individual actors 
utilize capital through social relationships to realize goals like competing educational 
opportunities.  
Generally, sociologists argue the positive function of social capital and claim it 
always leads to civil engagement and public good (Coleman, 1988; Putnam, 1993, 1995). 
Meanwhile, a positive structure, such as appropriate social networks or organizations, is 
beneficial to the actors who live in the social structure (Coleman, 1988). However, the 
consequences of social capital can also be negative. For example, the social capital of 
particular group members may be harmful to the larger society, or the group may refuse 
to share the resources that they have held with other people (e.g. Putnam, 1993).  
    The activity of bridging digital inequalities can be seen as not only an empowerment 
of social capital, but also a negotiation of existing social structure. This activity is 
intended to motivate and connect people, both internally in the community and externally, 
to provide students’ technologically mediated learning experiences. During this process, a 
separation of social capital was integral to the school where the students lived and played. 
Nominally I was a teacher at Skyline and this is how I appeared to students. Actually, I 
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was seen as the “tech guy” by Maggie, Aaron, Sabella, Clark, as well as some colleagues. 
My background (described in Chapter 3) equipped me with considerable social capital 
and such capital enabled me to realize my project to teach my children with the XO 
laptops. It was a key resource in implementation of the XOs through hidden works. Like 
those technology leaders described in Herman and Ettema (2007), I intended to reallocate 
my resources to these children in their remote school. I expected trustworthness and 
collaboration with the community to lead the activity of bridging digital inequalities for 
the “public good (Putnam, 1995).”  
In Coleman’s (1988, 1990) research, parents are the main actors who transfer social 
capital to their offspring. When the traditional functions of a family have been weakened, 
the schools provide supplementary social capital. The school needs to share similar 
culture for the transmission of social capital to be effective. Thus, teachers, the main 
actors of the school, are critical to students’ intellectual or social capital formation. Being 
a teacher enhanced and focused the intensity of the relationship between my students and 
I. A multi-functioning school organization and the role of teacher provided an 
intentionally appropriable social organization and relationship of authority to transmit my 
social capital to children. 
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To enter the field, Julian helped me build a trusting relationship with Maggie. 
Maggie was not only the gatekeeper of the research site, but also a key informant to me to 
understand the aboriginal community. We both expected each other to be “helpful” and 
our trusted interactions gradually became the “credit slips,” in terms of Coleman (1988), 
between Maggie and I. Warschauer (2004) suggested that the better way to bridge digital 
inequalities was to empower community leaders to be technology leaders because they 
are familiar with the context and have abilities to optimize the technological plans that 
meet community needs. However, I could only build credit slips with a few people in the 
community such as Aaron, Yanaba, Sabella, and so on in a limited amount of time. 
Because I did not connect to the social capital of the tribe, therefore it was harder for me 
to pass my resources to the community. For instance, I could not address parents’ 
attitudes to children’s use of XOs at home. 
In my research, some of my young colleagues in Skyline formed a close subgroup 
while other Atayal teachers were not close. Although the subgroup did not hold 
administrative rights, they had de facto influence on students’ learning. Since the families 
in the tribe had difficulty transferring necessary capital to children owing to both cultural 
difference between Atayal and Han and disintegration of the family structures, teachers 
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became the only reliable source from which children could acquire their social capital. 
However, due to the contextual passive nature of teacher work in Taiwan (Jehng, 2007) 
and the serious conflicts in the school, teachers in this subgroup refused to enhance their 
teaching using this social capital. For example, young teachers were mostly tech-savvy 
because they had many experiences with technology and could afford the costs of 
technology. I witnessed that three of the teachers had iPads and most of them used smart 
phones. Unfortunately, only the former teacher, Mr. Wu, tried to share his social capital in 
technology with colleagues and students (2011/12/05, interview_Aaron). On the contrary, 
even though Marshall was capable in technology, he or his friends did not share or 
exchange the information externally with students or other Atayal colleagues. This 
became one of the factors perpetuating students’ digital inequalities because children 
might have opportunities to learn the technological world from these young teachers. For 
example, these teachers also maintained a closed Facebook circle and they did not add 
students as their Facebook friends. Forbidding the use of the XOs in 2nd grade can also 
be seen as the negative impact of social capital from the subgroup. Moreover, such 
“sanctions” became a drawback which limited the students’ use of the XOs.  
During my residency, Maggie observed that some students usually shared what they 
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felt and thought with me after dinner time and she felt that was a signal of trust between 
students and I. In one 5th grade class in December, I shared the best 20 photos of the 
yearly photographer competition of National Geographic Channel in 2011. I still 
remember that when I introduced each photo, students were so amazed about the richness 
of the world and told me they wanted to be there when growing up. In the class, we 
enthusiastically dreamed about how they could get there in ten or twenty years. I was one 
of the winners in this social and education system, and therefore I knew there would be a 
long and tough journey of competition. I subjectively wished my students could stay 
connected with me so they might have my suggestions and emotional support. Although I 
did not think that I could keep “closure of relationship,” the closed ties that social capital 
could generate and pass on, Lin (2001) believed that weaker ties or network bridges are 
still useful in facilitating information flow. Therefore, I tried to connect to children on 
Facebook to continue our friendships after leaving the field. 
    The exchanging of social capital among young peers was not much addressed by 
Coleman. When observing Skyline students’ interactions when using computers, some 
elder students might teach younger classmates to search popular songs or bypass the 
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registration procedure of Facebook
126
.  Moreover, elder students always helped younger 
classmates circle friends they have already had. In 2nd grade classes, children also helped 
with each other to figure out the productive task they wanted to accomplish. These 
behaviors showed that children built their networks, shared knowledge and skills, and 
extended their connections virtually. These are mutually beneficial examples that students 
“facilitated certain actions of individuals within the structure (Coleman, 1990, p.302).” 
The use of the XOs provided the opportunities that children practiced to utilize their 
social network with peers “in obtaining better outcomes” (Lin, 2001, p. 25) by learning 
and sharing contents and activities on the laptops.  
    From Coleman’s perspective, strong social relationships facilitate children’s learning 
and cultural adaptation. That is, the social capital of the community, family, and school is 
expected to be effective therefore the learning environment is well mapped with 
obligations, expectations, trustworthness and even sanctions. Part of my research actions 
involved building relationships with the community and school before and during the 
introduction of the XOs. These hidden works included many volunteer tasks (described in 
Chapter 5) to indirectly embed myself into the school. The trusted relationship between 
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 In the users’ agreement, Facebook only allows people who are at least 18 years old with a valid e-mail 
to apply for Facebook account. Hence, children need to apply for a free e-mail account with fake 
information (e.g. date of birth), and then use that e-mail to register Facebook. 
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teachers and I connected the social capital of the community and I, and co-generated a 
teachable context for 2
nd
 and 5
th
 grade children during my residency. I tightened the 
relationship between myself and Atayal teachers. We shared our social capital by 
answering requests and asking for assistance with each other. However, my field study 
exemplified that the social relationship was mobilized and unstable. When the school 
suffered high teacher turn-over, these relationships and social capital can easily flow 
away and become problems and barriers for students trying to obtain adults’ social 
capital. 
    The theoretical constructs of Bourdieu’s (1984/1993; 1986/2008) cultural capital 
explain how the reproduction process is manipulated by educational qualifications under 
the interests of the dominant group in a society. I have bought his rhetoric for a long time 
since I was in my undergraduate major in educational foundations. However, when I 
became a teacher at Skyline, I needed to rethink practically about what I could do for the 
children instead of only recognizing myself as the evil agent of “these” dominant cultures. 
Calhoun (1993, p. 70) commented that Bourdieu’s concepts of capital were an insightful 
breakthrough among the capital theorists and sociology literature but did not “offer much 
purchase on the transformation of social systems.” I was concerned about students’ social 
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inclusion and future survival after they leave schools, and that they must build 
connections and live in the mainstream society. Although I was aware that my research 
actions indoctrinated the dominant culture of the “modern” society to aboriginal children, 
I held my stance that, before a desired social change happens, students still need to 
master these technology literacies and skills notwithstanding they are theoretically 
questionable. 
    In addition to my teaching with or without the XOs, getting along with children was 
a kind of transmission of my cultural capital. For example, Clark mentioned to me that 
tribal culture was not sensitive to future planning because the rhythm of lives just 
circulates like ever-changed four seasons. Therefore, when I taught in the classes or 
chatted to children, I sometimes brainstormed my children to think ahead about what they 
wanted to do when growing up. Dreaming the future was a great activity because it 
motivated children to think about what they need to plan ahead to realize their dreams. I 
also tried to bring the experiences of success using jigsaws (described in section 5.1), 
because I hoped my children held positive life attitudes facing challenges. Taking typing 
and spelling skills as another instance, children were aware of the importance of correct 
spelling of Mandarin when they wanted to search using laptops. Actually Mandarin is not 
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their mother tongue but the dominant language. That is, keeping in touch with technology 
resulted in severer situations if we wanted children to preserve Atayal languages.
127
  
However, this does not necessary mean that I am neutral to a circulated, time-less 
worldview, or I am a pro-competition person. On the contrary, I admire lifestyles which 
are close to nature. Unfortunately, when children grow up and leave mountains, they need 
to struggle for higher status in the society using the skills, educational qualifications, and 
any advantages that they could have acquired in the schools. Like van Dijk (2005) 
emphasized, the ultimate goal of closing digital divides is to achieve social inclusion and 
therefore I chose to be practical in my research actions. But this assertion can always be 
problematic because we can always ask: “Whose inclusion?” 
7.4  Implications to the Field 
    The study reflects upon the issues of students’ digital inequalities at a remote school 
in mountain Taiwan. To bridge these, multiple initiatives are required to take 
collaborative action against the digital divide which is just one dimension of many 
socioeconomic inequalities (van Dijk, 2005). Based on my study, several educational 
implications are suggested to the field as follows: 
                                                 
127
 Especially, Atayal has no written language. The current course material of mother tongue is notated in 
Roman characters according to pronunciation. It is even harder for a language without written form to 
compete with one which has written forms in this text-driven world. 
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1. Providing experiential and productive learning activities along with handheld devices 
In the learning activities, both 2
nd
 and 5
th
 grade children expressed high interest in 
experiential learning activities using XOs in out-of-school contexts. They also liked 
productive learning activities such as video recording and drawing. One of the 
advantages of remote schools is they are close to nature. It is worthwhile to design 
learning activities with technical devices that have close relationships to community 
and nature. 
2. Inviting resource persons to conduct projects in remote schools  
It is harder for a remote school to receive timely innovations (including technology 
innovations) without receiving external supports. Unfortunately, bureaucratic 
supports of innovations are sometimes self-defeating and return little effect. To 
further self-renewal for remote schools, stakeholders like principals must consider 
inviting resource persons or task forces, for example, NPOs, to acquire new 
knowledge and skills for teachers and benefit students. In Skyline, Maggie did well 
recruiting external resources into the school. A comprehensive, long-term plan which 
appropriates these resources into teaching and learning will enhance the benefits of 
those resources. 
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3. Recruiting technological professionals and enthusiastic teachers 
If external resources like funds and volunteers are recruited, the first priority towards 
bridging digital inequalities in remote schools should be technological professionals 
and enthusiastic teachers. It is not likely for a remote school to hire disciplinary 
teachers and instructional technologists because they are too small. Therefore, 
professional task forces would decrease school teachers’ hidden works by providing 
assistance on infrastructure, training, troubleshooting, content development, and so 
on. 
4. Developing local learning contents 
Once supporting resources and staff are allocated, local learning content should be 
considered. In my fieldwork, I did not have the ability to edit culturally-responsive 
learning activities based on Atayal culture and there were no suitable learning 
materials online. This effort will improve the digital materials of minority groups and 
diminish the cultural reproduction for dominant group during implementing process. 
7.5  Suggestions to Further Study 
    There are two potential directions for further research actions about bridging digital 
divide in schools. 
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    First, teamed researchers are encouraged when initiating research actions that are 
similar to my study. A group of curriculum developers, instructional technologists, 
teachers, and fieldworkers should be involved to form a comprehensive research and 
teaching practice. Such practice should function not only improving students’ learning 
but also diffuse the new technology to teachers and parents in the research site.  
    Second, future fieldwork is necessary to unfold the prolonged impact on the children 
who have received and used the XO laptops, both in developed and developing countries. 
Larger-scale and in-depth research are expected to uncover learners’ changes overtime, as 
well as to uncover the essences of teachers’ and volunteers’ hidden works. The findings 
may shed lights on the improvement of planning, implementing, and organizing the 
future OLPC deployment missions. Moreover, comparing multiple results from various 
deployment sites may imply relationships between the use of the XOs and children’s 
social inclusion. This possible result should contribute to the research literature on digital 
divides.  
    Research tends to have strong feelings about certain matters and wants to promote 
these in research work (Stake & Rosu, 2012). This study demonstrates a journey that 
advocated my cares for a group of remote children in mountain Taiwan. I have strong 
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feelings to advocate bridging digital divides and promote my works via XO laptops. I 
care that the needs of remote children and the hidden works of teachers should be heard. I 
also hope my study advocates refined understandings and volunteering services from 
research communities in the future. 
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Appendix B: 
Permission to Enter the Research Site 
◎ The e-mail communication was replied by principal of the school in Traditional 
Chinese at March 2
nd
, 2011. All confidential information was blocked. The first 
paragraph expressed the principal’s appreciation and agreement of my project. The 
second paragraph talked that children in the school do need resources to have them 
connect to the cyberworld.  
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Appendix C: 
Interview Protocol 
C-1. Interview Protocol - Teacher/Other Adult version (Traditional Chinese and English 
Summary) 
 
1. 請問您的成長背景（General background） 
2. 請問您接受師資培育的過程，特別是在師院中所受的科技訓練（Teacher 
preparation program background, the technological training received in teachers 
college） 
3. 為何選擇當老師和到偏遠學校教書（Why teach and why teach in such a remote 
school?） 
4. 在學校的一天（Teaching life - a normal day in Skyline） 
5. 請問你對於這間學校的印象（Impression of the school - environment, school 
atmosphere, colleagues……anything is good to mention.） 
6. 請問你對班上孩子的看法（Impression of children in your class） 
7. 您對於每童一電腦計畫和 XO 筆記型電腦的感覺（Impression of the OLPC 
project and the XO） 
8. 你對於在教學中使用電腦科技的看法（Envision the role of technology in the 
classroom） 
9. 在運用科技來教學之後，你覺得教學負擔上何者變容易或困難？（Which parts 
of teaching become easier/difficult?） 
10. 您是否在使用科技教學時，遇到其他人士（例如家長）的不同或反對意見？
（Have you experienced any conflicts like parents asked you to do with technology 
in the classroom?） 
11. 學校中所使用的現行資訊科技如何影響您的教學？（How does technology in 
this school affected the way you teach?） 
12. 描述您使用 XO 教學的成功故事（Describe a personal successful story of using 
XOs for teaching or learning） 
13. 對於類似拉近數位落差的計畫在偏遠學校要維持長久，需要哪些支持？（How 
a bridging-digital-divide project can live and survive in remote school） 
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C-2. Interview Protocol - Student version (Traditional Chinese and English Summary) 
 
1. 你喜歡 XO 電腦嗎？為什麼？（How do you like the XO? Why? Why not?） 
2. 你何時有覺得我需要電腦、或需要用電腦來學東西的必要？（Have you ever had 
a felling like Oh I need to learn more about computers”! describe the situation.） 
3. 你最近學到了哪些用電腦學東西的技能？（What kind of information technology 
have you recently learned?） 
4. 當你在使用 XO 有問題的時候，通常你會尋求哪些或找誰幫助？（From whom do 
you usually get help to learn about the XO?） 
5. 你覺得 XO 對你的日常生活和學習有什麼幫助？（How do you see the benefits of 
XO in your learning and daily life?） 
6. 你覺得你的 XO 電腦和大人用的有什麼不一樣？（Differences among the “adults’” 
computers） 
7. 描述你記憶最深刻用 XO 的學習經驗。（Describe the most memorable learning 
experiences） 
8. 你覺得這台 XO 電腦有什麼要改進的地方？（Any weakness and suggestions?） 
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Appendix D: 
Consent Forms 
 
E-1-tw: Teacher Consent (Traditional Chinese) 
E-1-en: Teacher Consent (English translation) 
E-2-tw: Children Consent (Traditional Chinese) 
E-2-en: Children Consent (English translation) 
E-3-tw: Parent Consent (Traditional Chinese) 
E-3-en: Parent Consent (English translation) 
E-4-tw: Other Adult Consent (Traditional Chinese) 
E-4-en: Other Adult Consent (English translation) 
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E-1-tw: Teacher Consent (Traditional Chinese)  
 
    老師您好： 
 
    感謝您加入由伊利諾大學香檳分校博士候選人陳鏗任所主持，關於拉近偏鄉學
校數位落差的計畫。本計畫是經由該校課程與教學系教授瑪格麗特‧歐斯朋教授（Dr. 
Margery Osborne）指導，並經由同校倫理審查委員會所審查許可的研究。 
    在這份研究當中，鏗任除了將和您一同合作將資訊科技融入課堂學習，也將在
您的教室進行時間約為一個學期的觀察與使用影音記錄。除了每次約 120 分鐘的紀
錄之外，我也將和您進行數次約 60 分鐘的訪談，並錄影課前準備的過程。學生的作
業也會蒐集分析。本研究所蒐集的資料將會收納於安全之處並且加密保存。影帶與
錄音資料將會在遮蓋真實姓名與可能被辨識出的訊息後，進行轉譯與編碼。轉譯完
成後，影帶與錄音便會銷毀。 
    我們相信，本研究內容並無任何危險或對研究參與者帶來傷害的可能。同時我
們期待研究結果將能夠增益學界瞭解偏鄉教師們為了提升學童科技識讀能力與社群
融入所必須額外辛勤付出的努力。本研究主要將作為我的學位論文及未來的學術報
告之用。在報告時，任何可能被指出身份的隱私訊息，將使用假名代替。 
    參與本研究完全是自願性質，您可以在任何時候考慮退出，而不會對你在學校
的工作帶來任何影響。在訪談過程中，您也可以隨時拒絕回答不想回答的問題。研
究完成後，您會收到一份完整的研究報告供參。 
    若您對研究有任何問題，請隨時聯繫鏗任（手機：0932142110；信箱：
kchen32@illinois.edu），或者是指導教授瑪格麗特‧歐斯朋（m-osbor@illinois.edu）。 
 
    敬祝  道安 
 
陳鏗任  敬啟     民國一○○年六月三○日 
我以閱讀並瞭解上述訊息，且願意參加本研究。本同意書一式兩份。 
 
我___同意____不同意 在訪談時使用錄音紀錄。 
我___同意____不同意 在課堂活動中被攝影紀錄。 
我___同意____不同意 學生的作業被研究者翻閱。 
 
 
簽名___________________   日期 ___________________ 
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若您對於在研究中的權益有所疑問，請聯絡伊利諾大學香檳分校教研中心的安娜‧
羅賓森（Anne Robertson）（電話（美國）：+1-217-333-3023；信箱：
ber-irb@education.illinois.edu）；或者逕恰伊利諾大學香檳分校的倫理審查委員會（電
話（美國）： +1-217-333-2670 信箱：irb@illinois.edu）。 
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E-1-en: Teacher Consent (English translation) 
 
June, 30, 2011 
 
You are invited to participate in a research project on closing digital inequalities. This 
project will be conducted by Kenzen Chen and Professor Margery Osborne from the 
Department of Curriculum and Instruction at the University of Illinois at 
Urbana-Champaign.  
 
In this project, Kenzen will observe and take notes during children's regular sessions in 
your classroom twice a week for sixteen weeks and the course preparations among the 
semester. Each observation session will last for about 120 minutes. In addition, you will 
be asked to participate in three 60-minute interviews, which will be also conducted by 
Kenzen during the semester. In these interviews, which will be audio-recorded with your 
permission, you will be asked to discuss your experiences about teaching with laptops. 
Moreover, students’ course works will be collected for analysis. The audio/videotapes and 
all other information obtained during this research project will be kept secure. The 
audiotapes will be kept in a locked file cabinet and will be accessible only to project 
personnel. The tapes will be transcribed and coded to remove individuals’ names and will 
be erased after the project is completed.   
 
We do not anticipate any risk to this study greater than normal life and we anticipate that 
the results will increase our understanding of teachers’ hidden works to improve 
children’s technology literacy and social inclusion. The results of this study may be used 
for a dissertation, a scholarly report, and a journal article and conference presentation. In 
any publication or public presentation pseudonyms will be substituted for any identifying 
information. 
 
Your participation in this project is completely voluntary, and you are free to withdraw at 
any time and for any reason without penalty. Your choice to participate or not will not 
impact your job or status at school. You are also free to refuse to answer any questions 
you do not wish to answer. You will receive a copy of the research results after this 
project is completed.  
 
If you have any questions about this research project, please contact Kenzen by telephone 
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at 0932142110 or by e-mail at kchen32@illinois.edu or Professor Osborne at 
m-osbor@illinois.edu. 
 
Sincerely,  
 
 
Kenzen Chen 
             
I have read and understand the above information and voluntarily agree to participate in 
the research project described above. I have been given a copy of this consent form.  
 
____yes  _____no   I agree to have the interview audio-recorded for the purposes of 
transcription 
____yes  ______ no   I do agree to be video-recorded for the purposes of transcription. 
 
____yes  ______ no   I do agree the students’ course works can be collected for 
research purposes. 
 
             
Signature         Date   
 
 
If you have any questions about your rights as a research participant please contact Anne 
Robertson, Bureau of Educational Research, US telephone number +1-217-333-3023, or 
ber-irb@education.illinois.edu or the Institutional Review Board at US telephone number 
US telephone number +1-217-333-2670 or irb@illinois.edu
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E-2-tw: Children Consent (Traditional Chinese) 
 
嗨！親愛的小朋友： 
 
我是這個學期要來你們班上一起學習的鏗任老師。我們這個學期有一個新的學
習活動，在這個活動裡頭，你會拿到一台很可愛的小電腦叫做 XO。這台電腦可以
幫助你認識多采多姿的資訊世界，裡面的教育軟體也可以協助你平常在課堂裡頭的
學習。在平常的上課活動中，我會瀏覽你的作業、用攝影機拍攝同學們上課的情況，
也會帶著錄音筆跟你們聊聊使用這一台小筆電的心得。錄音跟錄影的目的是為了晚
上鏗任老師可以比較方便作分析。 
你可以自由選擇要不要參加這個鏗任老師的研究計畫，如果你不想參加了，請
跟鏗任老師說一下就可以。這個並不會影響你在學校的成績，你也可以繼續參加班
上的所有活動。如果你參加的話，你的作業、錄音跟錄影資料都會秘密的收藏起來
不讓任何其他人知道，在作分析的時候，妳的名字跟就讀的學校也會被拿掉，這樣
別人就認不出來了。 
如果你有不清楚的問題，請打電話或寫信給鏗任老師（0932142110 或
kchen32@illinois.edu），或者是和你的級任老師說。這份同意書鏗任老師和你都各會
有一份作為記錄。 
 
謝謝你的參加！   
 
鏗任 
 
我已經瞭解本研究並且願意參加。 
 
學生簽名___________________   日期 ___________________ 
 
若您對於在研究中的權益有所疑問，請聯絡伊利諾大學香檳分校教研中心的安娜‧
羅賓森（Anne Robertson）（電話：（美國）+1-217-333-3023；信箱：
ber-irb@education.illinois.edu）；或者逕恰伊利諾大學香檳分校的倫理審查委員會（電
話（美國）： +1-217-333-2670 信箱：irb@illinois.edu）。 
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E-2-en: Children Consent (English translation) 
 
July 31, 2011 
 
Hi! I am here from the University of Illinois to do a project in your classroom about learning with 
XO laptops. If you do this project, you will use a small and cute laptop in your regular class time 
learning how to read, play, and surf the internet with many educational applications. During this 
semester, I will videotape these lessons so that I can look at them later. I will also need your 
homework and chat with you about your feeling of the XO, while a tape recorder will be used 
therefore I can listen to them later. At the end of this project, you will explore a new online world 
with rich information and fun.  
 
Your participation in this project is voluntary-this means that you can decide whether or not you 
want to do this project. If you want to stop doing the project at any time, you can stop. The 
videotapes and all the other information from this project will be kept private and secure. The 
videotapes will be kept in a locked file cabinet and only people who work on this project will be 
able to look at them. The videotapes, audiotapes, and your homework will be coded to remove 
your names and will be erased after the project is finished. This project won’t go on your school 
record or count toward your math grade. If you decide not to do this project, you can still 
participate in the classroom activities but I will not videotape or take any notes about you.  
 
If you have any questions, you can call Kenzen Chen at 0932142110 or e-mail him at 
kchen32@illinois.edu, or discuss your concerns with your teacher, or you can ask us questions 
when I come to your class.  You will be given a copy of this form to keep.  
 
I have read and understand the above information and voluntarily agree to participate in the 
research project described above. I have been given a copy of this consent form. 
 
             
Student Signature                    Date 
 
If you have any questions about your rights as a research participant please contact Anne 
Robertson, Bureau of Educational Research, US telephone number  +1-217-333-3023, or 
ber-irb@education.illinois.edu or the Institutional Review Board at US telephone number 
+1-217-333-2670 or irb@illinois.edu 
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E-3-tw: Parent Consent (Traditional Chinese) 
 
親愛的  貴家長： 
    我是美國伊利諾大學香檳分校課程與教學系的博士候選人陳鏗任。我和我的指
導教授瑪格麗特‧歐斯朋博士（Dr. Margery Osborne）刻正在  貴子弟就讀的小學
進行研究，並擬邀請  貴子弟和同班同學一同加入。本研究的內容是麻省理工學院
一個以拉近數位落差，透過提供學生一個符合學習原理與孩童發展年齡的筆記型電
腦，加強偏鄉孩童數位機會的教學方案，名為《每童一筆電》（One Laptop Per Child, 
OLPC）。學習的過程中，研究人員將會利用正常上課時間進行攝影和錄音記錄，以
便日後進行分析。 
    我們相信，本研究內容並無任何危險或對研究參與者帶來傷害的可能。  貴子
弟將會在研究過程中享受運用筆記型電腦學習的樂趣。參加本研究是完全自願的，
除了您的同意之外，我們也會徵求孩子的同意。在任何時刻，孩子都可以選擇退出，
參加這個計畫與否並不影響孩子的在校成績或是否能獲得筆記型電腦捐贈的機會。 
    為研究目的之便，  貴子弟的課堂作業也會作為研究的一部份，但他/她的姓名
不會外洩。此外，因研究需要，我們可能會邀請家長作 60 分鐘的個別或團體訪談，
藉以瞭解孩童在家使用 XO 電腦的狀況。本研究所蒐集的錄影錄音資料會存放在安
全之處，並不會列入學校記錄。在進行轉譯與編碼工作時，真實可辨認的資訊例如
學生姓名會加以抹除，轉譯完畢後錄影錄音檔案便銷毀。本研究結果將主要作為我
的論文與學術報告之用。在報告時，我將使用假名來代換學生與學校資訊，以免被
辨認出來。 
    在回條的部分，我列出您願意或不願意讓  貴子弟參加的選項。請您勾選之後，
在八月十五日之前讓  貴子弟帶回交給級任老師。若您有進一步的疑問，請逕行和
鏗任（電話：0932142110；信箱：Kchen32@illinois.edu）或歐斯朋教授
（m-osbor@illinois.edu）聯絡。本同意書一式兩份。 
 
敬祝  平安喜樂 
 
陳鏗任  敬啟     民國一○○年七月三一日 
我以閱讀並瞭解上述訊息。本同意書一式兩份。 
 
我___同意____不同意 我的孩子參加本研究。   
我___同意____不同意 我的孩子在教室活動中被攝影紀錄。 
我___同意____不同意 在與我訪談時使用錄音紀錄。 
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簽名___________________   日期 ___________________ 
 
若您對於在研究中的權益有所疑問，請聯絡伊利諾大學香檳分校教研中心的安娜‧
羅賓森（Anne Robertson）（電話：（美國）+1-217-333-3023；信箱：
ber-irb@education.illinois.edu）；或者逕恰伊利諾大學香檳分校的倫理審查委員會（電
話（美國）： +1-217-333-2670 信箱：irb@illinois.edu）。 
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E-3-en: Parent Consent (English translation) 
 
July 31, 2011 
 
Dear Parent:                        
 
My name is Kenzen Chen and I am a doctoral candidate from the Department of 
Curriculum & Instruction at the University of Illinois. My advisor, Dr. Margery Osborne 
and I would like to include your child, along with his or her classmates, in a research on 
One Laptop Per Child (OLPC), a project which facilitates digital literacy and bridging 
digital divides. If your child takes part in this project, during this fall semester, your 
child's regular class will be spent learning through this handheld device. These normal 
instruction sessions will be videotaped and be researched. At the end of this project, 
children will develop knowledge and skills of social inclusion via their first laptops. 
 
We do not anticipate any risk greater than normal life. Your child may enjoy this research 
while learning more with XOs. Your child's participation in this project is completely 
voluntary. In addition to your permission, your child will also be asked if he or she would 
like to take part in this project. Any child may stop taking part at any time. The choice to 
participate or not will not impact your child’s grades or status at school, or whether your 
child will have the laptop donations from school or not.   
 
For the research purpose, your child’s course work will be collected as research data. 
However, no names will be associated with his/her works. In addition, you may be asked 
to participate in a 60-minute interview and/or focus group interview, which will be also 
conducted by Kenzen during the semester. In these interviews, which will be 
audio-recorded with your permission, you will be asked to discuss your experiences 
about your children using laptops at home. The videotapes and all other information that 
is obtained during this research project will be kept strictly secure and will not become a 
part of your child's school record. The videotapes will be kept in a locked file cabinet and 
will be accessible only to project personnel. The videotapes will be transcribed and coded 
to remove children’s names and will be erased after the project is completed.  
 
The results of this study may be used for a dissertation, an educational report, journal 
article and presentation. Pseudonyms or codes will be substituted for the names of 
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children and the school. This helps protect confidentiality.  
 
In the space at the bottom of this letter, please indicate whether you do or do not want 
your child to participate in this project. Ask your child to bring one copy of this 
completed form to his or her teacher by August 15. The second copy is to keep for your 
records. If you have any questions about this research project, please feel free to contact 
me either by mail, e-mail, or telephone. Please keep a copy of this form for your records. 
 
Sincerely, 
 
Kenzen Chen      Margery Osborne, Professor 
0932142110      +1-217-244-1271 
Kchen32@illinois.edu    m-osbor@illinois.edu 
 
************************************************************************
****** 
I have read and understand the above information. I have been given a copy of this 
consent form.  
 
____yes  ______ no   I do agree to allow my child to participate in this project 
 
____yes  ______ no   I do agree to allow my child to be video-recorded for the 
purposes of transcription. 
 
____yes  _____no   I agree to have the interview audio-recorded for the purposes of 
transcription 
 
 
   Date        Parent’s signature 
 
 
If you have any questions about your rights as a research participant please contact Anne 
Robertson, Bureau of Educational Research, US telephone number  +1-217-333-3023, 
or ber-irb@education.illinois.edu or the Institutional Review Board at US telephone 
number +1-217-333-2670 or irb@illinois.edu 
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E-4-tw: Other Adult Consent (Traditional Chinese)  
 
    老師您好： 
  
    感謝您加入由伊利諾大學香檳分校博士候選人陳鏗任所主持，關於拉近偏鄉學
校數位落差的計畫。本計畫是經由該校課程與教學系教授瑪格麗特‧歐斯朋教授（Dr. 
Margery Osborne）指導，並經由同校倫理審查委員會所審查許可的研究。 
    在這份研究當中，鏗任將和您進行數次約 60 分鐘的訪談，瞭解您對這個計畫的
看法。本研究所蒐集的資料將會收納於安全之處並且加密保存。錄音資料將會在遮
蓋真實姓名與可能被辨識出的訊息後，進行轉譯與編碼。轉譯完成後，錄音便會銷
毀。 
    我們相信，本研究內容並無任何危險或對研究參與者帶來傷害的可能。同時我
們期待研究結果將能夠增益學界瞭解偏鄉教師們為了提升學童科技識讀能力與社群
融入所必須額外辛勤付出的努力。本研究主要將作為我的學位論文及未來的學術報
告之用。在報告時，任何可能被指出身份的隱私訊息，將使用假名代替。 
    參與本研究完全是自願性質，您可以在任何時候考慮退出，而不會對你在學校
的工作帶來任何影響。在訪談過程中，您也可以隨時拒絕回答不想回答的問題。研
究完成後，您會收到一份完整的研究報告供參。 
    若您對研究有任何問題，請隨時聯繫鏗任（手機：0932142110；信箱：
kchen32@illinois.edu），或者是指導教授瑪格麗特‧歐斯朋（m-osbor@illinois.edu）。 
 
    敬祝  道安 
 
陳鏗任  敬啟     民國一○○年六月三○日 
我以閱讀並瞭解上述訊息，且願意參加本研究。本同意書一式兩份。 
 
我___同意____不同意 在訪談時使用錄音紀錄。 
 
 
簽名___________________   日期 ___________________ 
 
若您對於在研究中的權益有所疑問，請聯絡伊利諾大學香檳分校教研中心的安娜‧
羅賓森（Anne Robertson）（電話（美國）：+1-217-333-3023；信箱：
ber-irb@education.illinois.edu）；或者逕恰伊利諾大學香檳分校的倫理審查委員會（電
話（美國）： +1-217-333-2670 信箱：irb@illinois.edu）。 
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E-4-en: Other Adult Consent (English translation) 
 
June, 30, 2011 
 
You are invited to participate in a research project on closing digital inequalities. This 
project will be conducted by Kenzen Chen and Professor Margery Osborne from the 
Department of Curriculum and Instruction at the University of Illinois at 
Urbana-Champaign.  
 
In this project, there will be one to three 60-minute interviews, which will be conducted 
by Kenzen during the semester, to know your experiences and opinions about this 
bridging-divides project. These interviews will be audio-recorded with your permission. 
The audiotapes obtained during this research project will be kept secure. The audiotapes 
will be kept in a locked file cabinet and will be accessible only to project personnel. The 
tapes will be transcribed and coded to remove individuals’ names and will be erased after 
the project is completed.   
 
We do not anticipate any risk to this study greater than normal life and we anticipate that 
the results will increase our understanding of teachers’ hidden works to improve 
children’s technology literacy and social inclusion. The results of this study may be used 
for a dissertation, a scholarly report, and a journal article and conference presentation. In 
any publication or public presentation pseudonyms will be substituted for any identifying 
information. 
 
Your participation in this project is completely voluntary, and you are free to withdraw at 
any time and for any reason without penalty. Your choice to participate or not will not 
impact your job or status at school. You are also free to refuse to answer any questions 
you do not wish to answer. You will receive a copy of the research results after this 
project is completed.  
 
If you have any questions about this research project, please contact Kenzen by telephone 
at 0932142110 or by e-mail at kchen32@illinois.edu or Professor Osborne at 
m-osbor@illinois.edu. 
 
Sincerely,  
 
359 
 
 
Kenzen Chen 
             
I have read and understand the above information and voluntarily agree to participate in 
the research project described above. I have been given a copy of this consent form.  
 
____yes  _____no   I agree to have the interview audio-recorded for the purposes of 
transcription 
 
 
             
Signature         Date   
 
 
If you have any questions about your rights as a research participant please contact Anne 
Robertson, Bureau of Educational Research, US telephone number +1-217-333-3023, or 
ber-irb@education.illinois.edu or the Institutional Review Board at US telephone number 
US telephone number +1-217-333-2670 or irb@illinois.edu 
 
 
